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[OFFICIAL NOTICE. ] 
Annual Meeting, American Gas Light Association. 


—_ - 

LAWRENCE, Mass., Aug. 28, 1889. 

Section 12 of the Constitution is as follows: 

‘*Section 12. Application for Active Membership, or for Associate 
Membership, or for transfer from Associate to Active Membership, 
must be received by the Secretary at least ten days prior to the 
meeting at which the application is acted on.” 

To the Members of the Association: Gentlemen—As already an- 
nounced, the Seventeenth Annual Meeting of the Association will be 
held at Baltimore, Md., on Wednesday, Thursday, and Friday, Oct. 16, 
17, and 18. The headquarters of the Association will be at the Car- 
rollton Hotel, which is conducted on the American plan. The meet- 
ings of the Association will be held in the Concert Hall of the Concordia 
Building, on German street near Eutaw. 

As, in my circulars of July 29, I had considerable to say in the way 
of impressing upon members the necessity of procuring rooms in ad- 
vance at the hotel, it is not necessary for me to say much on this point 
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I would merely add, as a reminder, that the rate at the Carroll- 
ton is $3 per day, and if the members take the pains to write in advance 
for rooms they will all be taken care of. 

I am assured by the Committee that the hall selected for the meetings 
of the convention is in all respects a desirable place. Certainly this is a 
good cause for rejoicing, because a suitable hall adds greatly to the 


pleasure of the meeting. 





now. 


There is no change in the literary part of the programme, which is as 
follows : 

‘* Fuel Gas,” by Walton Clark. 

‘*Gas Coals of the United States,” by H. C. Adams. 

‘*Care and Operation of Gasholders,” by C. L. Rowland. 

‘* Water Gas,” by F. H. Shelton. 

‘* Leakage and Condensation,” by E. C. Jones. 

‘* Purification of Gas from Kansas Coals,” by B. E. Chollar. 

‘* Conduct of the Electric Light Business in Connection with the Gas 
by W. H. Pearson 
‘* Advantages of Supplying a Mixture of Coal and Water Gas,” by T. 


|G. Lansden. 





‘* Some Thoughts on Fuel Gas, Inducedfrom Practical Experience in 
the Distribution of Natural Gas,” by John Young. 

No particular effort has been made to add to the number of papers 
during the last month, as it is thought that to thoroughly digest these 
dissertations will take up all the time of the meeting. I have the fol- 
lowing conundrums for the Question-Box : 

‘‘Ts it wise to make a special discount on gas used for cooking and 
heating ?”’ 

‘* Ts the scheme of introducing air into gas for the purpose of reviving 
the iron a success ?”’ 

‘‘What progress has been made this year in the matter of regenera- 
tive furnaces ?”’ 

If the members have any other questions for the box I would suggest 
that they be sent along as promptly as possible. 

It is expected that the proper disposal of this programme in the al- 
lotted two days will be just sufficient tax on the energies of the members 
to make the relaxation of Thursday evening and Friday all the more 
enjoyable. 

On the evening mentioned—the second of the meeting—the Associa- 
tion will be tendered a dinner by the Messrs. Bartlett, Hayward & Co. 
On Friday the Association will enjoy a sail down the beautiful bay, 
stopping at points of interest, and during the trip the members will be 
the guests of the Maryland Meter and Manufacturing Company. Anine 
spection will also be made of the Chesapeake gas works, when we will 
be in the hands of the officers of the Consolidated Gas Company. 

To the foregoing it is hardly necessary to add that the Baltimore meet- 
ing bids fair to be a profitable and enjoyable one. Each member should 
make strenuous effort to be present at the meeting. 

I am now endeavoring to secure reduced railroad rates for the mem- 
bers attending the convention ; a special circular on this subject will be 
issued to the members in a very few days. Those who are not now 
members of the Association and are intending to be present at the meet- 
ing should apply to the Secretary for a copy of the Transportation Cir- 
cular. Yours truly, C. J. R. HompHReEys, 
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SECRETARY HuMPHREY’s SEconD CrrcULAR.—We presume that by 
this time Secretary Humphrey’s second warning concerning the October 
meeting of the American Association has been carefully studied. We 
note with a satisfaction that the astute gentleman intimates that there is 
no likelihood of the paper list being increased over the proportions al- 
ready assured. If—and there is no reasons for presuming otherwise—the 
contributors who have promised to regale their fellow-members with 
their experiences and knowledge on the various topics listed come to the 
mark with their essays, there is no doubt that the time will be fully, 
pleasurably and profitably occupied. Another very gratifying evidence 
of the interest that is being taken in the meeting is found in the fact that 
the question-box already contains three connundrums that ought to 
lead toa valuable discussion. It is, however, strange that query No. 1, 
should again figure as a factor; for we thought that it had become a well 
settled rule that the policy of granting a special rate on gas used for 
other purposes than that of illumination was in line with wisdom. Of 
course, in this as in other instances, no hard and fast rule can be drawn 
which will be applicable to all situations. Where gas is close to the 
dollar mark perhaps the consumer has a right to think that no conces- 
sion should be made that did not apply to all alike—an opinion un- 
doubtedly that would be shared in by the gas suppliers; but when we 
come to small places, where the rate for illuminating gas is high, and 


where its use for other purposes affords almost the only means for | 


extending the business of the company, then we think the concession 
plan is not only justifiable but perfectly in aecord with wisdom, equity 
and good business policy. However, we can depend upon it that this 
query will be thoroughly discussed at Baltimore, and that the man from 
Hartford will have something to say on the subject. We notice that our 
advance hints as to the outing-time to be enjoyed by the Association out- 
lined truthfully that which the members might look forward to in the 
line of pleasuring. Furthermore, as it now appears, the entertainment 
programme is assuredly in keeping with what we may expect from 
the papers and the debates. It will also be noted that the Secretary is 
actively engaged in an attempt to secure favorable transportation rates, 
and as he usually accomplishes that which he sets out to perform, it 
may be taken for granted that the railroad magnates will make some 
concession. It is not altogether improbable that special arrangements 
will be made to convey in a body in special cars the party who will | 
journey to Baltimore by way of New York. 





SECRETARY HUMPHREYS informs us that he will mail the Association 
badges to members during the present week. 





On Sept. 3 the Lawrence (Mass.) Gas Company was granted the right 
to run mains, ete., in the town of North Andover, and 9,000 feet of 
10-inch pipe will be laid at once. 
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| the city about the business contemplated by this agreement it may each 
| year during the term of its continuance appoint one person who may be 
|a member of the Legislative Council, or other person, as the city may 
| from time to time select, and who shall be a director in fact, and be en- 
| titled to examine and inspect The Company’s books, accounts and con 
tracts, and subject to whose approval no purchase, lease or other acqui- 
sition of stocks in, or of. properties, privileges and franchises of other 
persons or corporations may be made. Such representative of the city 
may report to the City Council from time to time all such matters of The 
Company’s business as may be deemed advisable. 

4, That the cost of lights furnished by The Companies shall never, dur 
ing the term of this agreement, exceed the current rates at the date of 
the execution hereof, viz.: street lamps for the city, $16 per lamp per an 
num; individual consumers, $1.75 per thousand feet—and the rate 
charged the city shall be lessened 124 per cent. each year below the rate 
paid during this current year, so as to secure to the city free gas at the 
end of the term of eight years from January 1, 1890. It being under 
stood that the city may increase the number of its street lamps not ex- 
ceeding one hundred (100) on an average per annum, and may require 
The Companies to extend its mains, pipes, conduits, ete., from time to 
time along such streets and alleys as the public interest may demand, 
and for public lighting. 

5. That the capital of The Companies (stocks and bonds) shall not ex- 
ceed the sum of $1,500,00C, except on the consent of the city first had 
| and obtained by resolution of its Council. 





And the net earnings of The 
Companies, after payment of all operating expenses and repairs, and of 
$17,500 a year fixed charges, and 5 per cent. dividend upon capital stock, 
shall be divided into equal parts, one of which is to be paid at the close 
of the fiscal year in which earned, into the treasury of the city, the other 
of which is at the same time distributable as further dividend among the 
shareholders of The Companies. 


6. That The Companies shall, after payment of cost of its plant and 
works of every kind, as to all extensions of its lines and further works, 
keep a separate account of the cost thereof to be styled ‘‘common city 
stock account,” which shall be summed upat the close of each year, and 
for the total of which further new stock may be issued by The Compan- 
ies, one-half the amount thereof to be issued to the city, and the other 
half to the other stockholders in The Companies, the city to the extent of 
its half of such further stock issues being thereby a shareholder in The 
Companies ; all this further new issue of stock to stand on same footing 


|in every respect as and with every other shareholder in The Companies. 


7. That The Companies agrees and binds itself to furnish to the city gas 
for its public lighting during the period of this agreement, inclusive of 
lighting the streets, parks, alleys, offices, engine houses and other public 
service, to the like extent as the city has heretofore and now requires 
such service, and which service the city may enlarge and extend from 
time to time as the public interest requires, but not more than one hun 
dred (100) additional lamps per annum. Suchstreet lamp lights to be of 
size so as to burn not less than five (5) feet of gas per hour. 

8. That whenever the net earnings of The Companies, after payment of 





A MEMPHIs (TENN.) PROPOSITION.—The following petition (which is 
now before the Memphis Council) foreshadows the beginning of the end: 


Whereas, The Memphis Lighting and Power Companies, a corpora- 
tion organized under the laws of Tennessee, and having its situs in 
Shelby county in that State, and which is hereinaftertermed ‘‘The Com- 
panies,” has petitioned the Legislative Council of the Taxing District of 
said county, a municipal corporation, successor to the old city of Mem- 
phis, Tenn., and which is hereinafter termed ‘‘ the city,” for the licenses, 
privileges and rights hereinafter set forth, to which the city, upon the 
considerations and conditions precedent and reserved below set forth, 
hereby assents. Therefore, this agreement witnesseth : 

1. That the city hereby grants permission, and assents toand approves | 
the acquisition by The Companies, by purchase, lease, or any other ar- | 
rangement, of the properties, franchises, rights and privileges, and the | 
shares of stock of other lighting and power companies now, or herein- | 
after doing such business within said city, and to use and operate the 
same so far as, by law, the city is authorized to so grant. 

2. That the city hereby grants permission toThe Companies to lay down 
such pipes, mains, conduits, etc., and erect such works, etc., as may be | 
necessary for its business, under the streets and alleys of said district | 
and upon The Company’s private grounds, and through the same manu- | 
facture and conduct gas, etc., for furnishing light to the city and inhab- 
itants thereof ; no such pipe, main or conduit, however, at any time to 
be laid without first the city has approved plans and specifications 





| 


be laid, and the manner and kind thereof. 
3. That for the purpose of looking after and protecting the interest of 





all expenses of operation and repair, said fixed charges and 5 per cent. 
dividend on its outstanding capital stock, leave a further fund or surplus 
in its treasury, the cost or price of gas to individual consumers may be 
reduced by the Council of the city so that The Companies’ revenue shal] 
not exceed $10,000 surplus in any year—nothing in this agreement, how- 
ever, to prejudice the State’s right, if any, of fixing the price of gas to 
be sold by The Companies. 

9. That the gas supplied by The Companies shall be of twenty-five (25) 
candle power, as free from impurities and as non-prejudicial to health as 
that now or heretofore in use in said city, and entirely acceptable and 
approved by the health officers of the district. And The Companies 
agrees to construct, lay down or acquire such works, pipes, conduits, 
etc., of capacity to supply the city and its inhabitants with gas within 
the term of one year from the date of this agreement, and to maintain 
and operate the same for the term of twenty-five years. The works of 
The Companies for manufacturing, storing and reservoir, etc., purposes, 
shall be located only at such point as may be approved by the city, or if 
removed by same, to bear city taxes the same as if located in the city 
limits. 

10. That all police powers and rights of the city as to the plant, works 
and business of The Companies is reserved and not granted away by any- 
thing in this agreement, and for the failure of The Companies to do or 
perform any one or more of the several undertakings and agreements 
herein specified to be done by it, at any one or more times, the city 
may at any time or times declare this agreement and all rights here- 
under null and void and absolutely forfeited, and all right of appeal is 
waived. 

11. And the city, in consideration of the benefits to be derived by it 
from the performance by The Companies of the several undertakings by 


it hereinbefore set forth, further undertakes that so far as it may be au- 
thereof, defining the route or streets and alleys under which they may th 


orized to act in that respect it will not, during the term of this license, 


permit any other gas company, except natural gas, a right of way upon 
or under any of the streets or alleys of the city without first forfeiting 
this contract. 
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Unaccounted-for Gas. 
Bente 


By Mr. T. FRIZELLE. 


|Read at the annual meeting of the North of Lreland Association o! Gas 
Managers. | 

When consenting to note down a few ideas on the above subject, I did 
so in the hope that they might lead toa quiet and profitable conversation 
among the members. I cannot say I have anything startling to state, or 
perhaps even new to the majority of my fellow members, for I presume 
we all have more or less unaccounted-for gas ; but if every member of 
this Association should refuse to give his ideas or experience on the dif- 
ferent subjects in connection with our industry, unless he had some new 
elaborate invention to explain, where would be the necessity of our meet- 
ing together from distant parts of the North, at, to some it may be, con- 
siderable inconvenience ? I presume we are not all gifted with brilliant 
inventive genius; but we have all our difficulties to encounter and over- 
come, and a slight review of these difficulties and how we met them 
would, I am certain, be most interesting and instructive to the members 
generally. I, asa junior member, feel that some of our seniors should 
in this case lead the way, as it is certainly to be expected their large ex 
perience would be most beneficial and instructive. 

There is a truism to the effect that gas profits are either made or lost in 
the retort house. Now this is true so far as it goes, for if profit is not 
made in the retort house it may not be looked for outside, yet the profit 
so made can be lost, and more, before the gas reaches its destination. 
To prevent this loss should be the earnest desire of every manager. In 
the first place, attention should be given to the station meter, to see that 
it registers correctly ; for if the station meter is not correct, the calcula- 
tion of loss cannot be estimated. If it registers slow, the leakage, etc., 
will follow all the same, besides the make per ton will also appear less. 
If it registers fast, the opposite will be the result ; and at the end of the 
quarter, the leakage will be up accordingly. So then the station meter 
should be occasionally tested to see that it is telling the truth ; and this 
can be done, if no better appliance is at hand, by shutting off the outlet 
valve at the back of the meter, tapping a 2-inch hole both above and be- 
low the valve, and connecting a large consumer’s meter to it, so that the 
gas which passes through the station meter must also pass through the 
test meter before it reaches the gasholder. It is, of course, essentially 
necessary that the test meter should first be proved correct. Having 
proved the station meter to be correct, the next object of attention is the 
gasholder. I am convinced a greater quantity of gas is lost ubout gas- 
holders than is given credit for—in one way by allowing the holder to 
fill too full and so blow off. Especially is this the case in works where 
the capacity of the gasholders is small when compared with the con- 
sumption. For instance, in the winter time, before mills and factories 
are lighted up, the holders are charged to their utmost ; and if the even- 
ing remains clear longer than usual, or the temperature rises, the gas 
must escape into the air. Or perhaps a fog has been hanging overhead, 
and suddenly clears off when the retorts are in full work—though I 
must say we are not so subject to fog as some of our neighbors across 
the Channel. In the summer time also, by reason of the sun bursting 
out after cool weather, up rise the holders perhaps a sheet or more, and 
if almost full previously, the gas is bound to get away. And in many 
other ways gas may be lost; as by careless attendants allowing the valve 
to remain open too long before changing a holder, or perhaps opening 
the wrong valve. This is most liable to occur in small works where one 
or two men are called upon to perform several duties, and their attention 
is thus divided. Now these may all appear simple and frivolous little 
matters to most of the gentlemen present ; but attention to these little 
matters is sure to bring its own reward. Every work requires its own 
attention, according as the necessity arises ; and strictness on the man- 
ager’s part often prevents careless waste by assistants. But the greater 
quantity of unaccounted-for gas is laid down as leakage and condensa- 
tion through mains and service pipes, and very rightly so, especially if 
the mains have been improperly laid, or the joints and service pipes 
carelessly connected. Strict attention on the part of the manager or su- 
perintendent while main and service pipes are being laid is undoubtedly 
necessary, and doubly repays the attention given afterwards. I wish to 
point out one way especially in which a great number of gas companies 
err, and that is by employing so-called handy laborers, who may not be 
accustomed to the work, to lay maims and services. I repeat, it is false 
economy to employ men of this description to do some of the most par- 
ticular work. Few men of the class can be depended upon in the ab- 
sence of an overseer. There certainly are exceptions, but they are few; 
and it is to be expected that if men of the sort I have described make a 
blunder, they will have it covered over as soon as possible, so that it may 
not be discovered for a very long time, and that is another drain on the 





profits day and night perhaps for years. 
in this respect. 


I consider great error is made 
‘The best workman is certainly the cheapest ”—an ex- 
perience which is sometimes dearly bought. But there is another cause 


| for leaky mains, which the workman, no matter how clever he may be, 


or how much care he may exercise when laying, cannot prevent in the 
ordinary course, and that is when the ground subsides. Especially does 
this occur when mains are laid down in newly made, filled in, or re- 
claimed ground, even after years ; and also generally where mains are 
laid along roads reclaimed from the sea. A case of this description came 
within my own notice some time ago, where 15 joints in succession of an 
8-inch main were leaking. The lead in some of the joints was drawn 
over 4 inch, through which leakage was undoubtedly going on for some 
considerable time ; but as the main ran just outside the works, the smell 
was usually put down as coming from there, and especially from the 
waste lime heap. To give an idea of the bottom on which this 8-inch 
main is laid, I may say that while a man stood in the trench to stave up 
the lead in the joint, he sank over the boots in mud ; so in a case of this 
description, nothing is to be expected but drawn joints, leakage and oth- 
er difficulties to follow. Constant attention, therefore, is required. 

The manner in which I generally localize leakage in the mains is by 
driving down a sharp-pointed bar alongside the main pipe. In this man- 
ner I have tested over 2 miles of main in one direction in a few weeks ; 
and detected and stopped 39 leaks, some of them very considerable, and 
strange to say, all were from faulty joints. In but one instance was the 
pipe broken ; and this happened, I believe, by the root of a tree spring- 
ing the pipe during a storm. No doubt the leaks from some of the 
points were small ; but taken together they produced a very considerable 
and constant loss, and each of them lit above ground when a light was 
applied after tapping. There are other ways of detecting leakage from 
mains—one being by the use of patent syphons. They act as syphons or 
wells and leak detectors when required, and I am sure save a lot of trou- 
ble. And there are also gas leakage indicators which are supposed to 
show where a leak exists by simply carrying the indicator over the 
ground. I have not used any of these, as so far the pointed bar has an- 
swered my purpose. In passing, I may mention one leak which gave me 
some little trouble to find from what part of the main it was coming. I 
had no difficulty in finding the smell, nor in getting a light above 
ground (this invariably took place at a rise wf ground). Se I had the 
main stripped for yards; and thereby came upon an old built sewer, 
which had been unused for years. Out of this sewer the gas was com- 
ing. I therefore came to the conclusion that the gas was perhaps getting 
into the sewer at the foot of the hill or wherever the main crossed the 
sewer ; and in this I was right. I found that the gas from two leaky 
joints made its way into the sewer, and was thereby conveyed to the 
higher level 150 feet distant. I consider it necessary that periodical test- 
ing should be made on any gas main, and too long a time should not be 
allowed to elapse between testing. The effect of excessive pressure on 
the gas in the mains is the cause of increased leakage ; and when a 
proper supply cannot be maintained in any district without this pressure, 
the sooner a larger main is laid the better and more profitable it will be 
for the gas company. 

Now, in regard to service pipes. Some authors have laid down ten 
years as the life of a malleable iron service pipe in the ground ; holding 
that at the expiration of that time all service pipes should be renewed. 
That may be so where the soil has a peculiar oxidizing effect upon the 
iron; but generally the service pipe is kept in for 15 and sometimes 20 
years, unless in case of alteration, or until it shows signs of leakage. 
Now this should certainly not be allowed, for leakage may be going on 
for years out of a service pipe before it is detected ; and it is astonishing 
how svon some service pipes are honeycombed with rust unless they are 
specially protected—for instance, when they cross or run through a 
sewer, as is sometimes the case. I repeat, gas may be getting away for 
years in this manner without being detected. But I consider every dis- 
trict should be judged according to the nature of the soil and other con- 
siderations; and on the very first appearance of weakness a complete re- 
newal should be effected. In some of the large English towns the serv- 
ices are laid in a wooden trough and covered over with boiling pitch, 
which should certainly protect them and repay the extra expense in lay- 
ing. I find the service pipes to the public lamps another source of leak- 
age, especially the tube in the pillar. I have renewed a large number 
which I found in a much worse state indeed than the pipe under ground; 
and I am of opinion the reason was, this tube is more exposed to the ox- 
idizing effect of the atmosphere and rain trickling down from the top of 
the pillar. Another way in which gas is unaccounted for is by reason 
of the burners of public lamps passing more than the stipulated quan- 
tity; and this usually takes place where lamps are placed on a higher 





level without a governor or regulator being connected to them. But al- 
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together apart from the levels of different lamps, without a governor or 
regulator it is impossible to procure common burners which will pass 
the one quantity of gas, although numbered alike. There may be such, 
but I confess I have never met with them. Therefore it is the more 
necessary to have regulators on all public lamps, high or low, so that 
all may pass a like quantity. 

In conclusion, I would say, strict attention should be paid to the me- 
ters. I think, in general, wet meters especially do not receive that at- 
tention which is necessary. I consider three months certainly too long 
a time for a wet meter to run without attention, especially in the light- 
ing season. A great deal depends upon what a meter is called upon to 
do; and in regard to this, I would say it is false economy to place a 
3 or 4-light meter to supply gas for 10 or 12 burners, apart from the un- 
pleasantness caused to the consumer by the light popping out, it may be 
when his shop is full of customers, or when he is entertaining company 
and all available burners are lighted. This is one of the chief sources 
of prejudice which consumers generally have against wet meters. I am 
sure, apart from the discomfort to the consumer, this is another way in 
which gas is unaccounted for. 

Now these little matters taken singly may not produce a great change 
in the leakage account. But there is an old Scotch saying: ‘‘Mony a 
mickle mak’s a muckle ;” and attention to all these little matters is so 
much money saved, and at the end of the year the result would no 
doubt show for itself. 

Discussion. 


Mr. Stormonth said the Association were indebted to Mr. Frizelle for 
the very comprehensive view of the leakage question which he had given 
them in his able paper. It was a subject of the greatest importance, and 
any information which would assist them in their endeavor to keep the 
leakage at a minimum would be warmly received. He agreed with Mr. 
Frizelle that the best labor was the cheapest in the long run; and in his 
opinion it was agreat mistake to employ that useless machine, the handy 
man. He had had experience in that way, and that was his opinion. 
There was one point upon which he would like a little information, and 
that was as to the saving which Mr. Frizelle made. - It should be very 
considerable, and he hoped that Mr. Frizelle would be able to give them 
this interesting piece of information. 

Mr. Whimster said he was compelled to get up and say a word in de- 
fence of the ‘‘handy man,” who had just been the recipient of so much 
abuse. He objected to the epithet of a ‘‘ useless machine,” as applied to 
him ; and he was of opinion that a good handy man was better for lay- 
ing mains and services than a mere tradesman. Perhaps he might be 
slow, but he was sure; and the work was well done in the end. 

Mr. Stormonth said that there were exceptions to every rule. 

Mr. Robb (Cinderford) said he was laying mains at present, and the 
work was well done by a man whom he had himself taught. The mapn- 
ner in which he did his work gave every possible satisfaction. 

The President said that he also had a very good man. His leakage at 
one time amounted to about 40 per cent.; but he had now been able to 
reduce it very considerably. He sent a man smelling at the tops of the 
lamps, and found that there was a very considerable escape in that way, 
as the lamp post formed a sort of funnel or chimney through which the 
gas escaped. He had now managed to get the leakage down as low as 
5 per cent. 

Mr. Robb—That is exactly my leakage. 

The President—Yes ; but you did not commence with about 40 per 
cent. 

Mr. Frizelle said that with regard to the ‘‘handy man,” there were, 
of course, exceptions to the rule; but generally he adhered to the opin- 
ion he had expressed. He found thatif they madea mistake they would 
cover it over and say nothing about it—with the result that very often 
leakage went on for years undiscovered. He was merely speaking of 
the handy laborer as he found him. With reference to the question of 
saving, he wished to say that last year he made 670,000 cubic feet more 
gas than in the previous year, and he carbonized last year 38 tons less 
coal than in 1888. He thought this proved very conclusively that the 
question of leakage wasa highly important one and should be looked to. 

Mr. Williamson asked Mr. Frizelle if there was any change in the 
quality of the coal. 

Mr. Frizelle—No; 
merchant. 


we used the same coal from the very same coal 








LATE reports from Macon, Ga., are to the effect that Mr. B. Van 
Steenbergh, President of the Macon Gas and Water Company, has re- 
ceived a proposition from certain English capitalists for the purchase by 
them of that property. It is too bad that Mr. Boardman parted with 





Stewart’s Gas Making Apparatus. 
— 

U.S. Letters Patent, No. 409,761, were granted on Aug. 27 to W. 1’ 
Stewart (who subsequently assigned a three-quarter interest in the same 
to Mr. W. H. Denniston, of Pittsburgh, Pa.) of Pittsburgh, 
paratus for the manufacture of gas. 

In the drawings, Fig. 1 is a front elevation of the apparatus; Fig. 2 
a vertical section of same on the line IT. IT. of Fig. 3; Fig. 3 is a vertical 
(irregular) section on the line III. III. of Fig. 1; and Fig. 4 is a hori- 
zontal (irregular) section on the line IV. IV. of Fig. 2. In the draw 
ings the setting or walls of the apparatus are shown at 2; 3 is the 
chamber containing the retorts or generators, and 4 is the combustion 
chamber. 
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The chamber 3 contains the following retorts or sub-chambers: A 
pair of chambers 5 6, each of which is made, preferably, of U-form, ex- 
tending from the front wall of the chamber 3 to or nearly to the back 
wall; a pair of retorts 7 8, each of which is arranged beneath one of the 
retorts 5 6; and a retort 9, which is preferably situated at the middle of 
the chamber 3, above the combustion chamber 4. The retorts 7 and 8 
are preferably made of cast iron, open at their front ends, and are pro- 
vided with removable caps or cover plates b, which are secured to the 
open ends by bolts c. The arrangement of flues leading from the com- 





control of this enterprise. 





bustion chamber 4 into the chamber 3 is as follows: At each side of the 
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combustion chamber are flues 10 11, both of which sets of flues are 
shown in Fig. 2, and one of which is shown in Fig. 4. The flues 10 
communicate with the combustion chamber at the rear end thereof, and 
extend horizontally parallel therewith, and the flues 11 connect with the 
flues 10 at the front ends thereof. The flues 10 and 11 underlie the re- 
torts 7 and 8, and are separated therefrom by tiles 12, which thus form 
parts of the floor of the chamber 3, and which are separated so as to 
leave interstitial spaces, through which the heated products of combus- 
tion in the flues 10 and 11 have direct access to the floors of the retorts 
7ands. The flame and products of combustion from the combustion 
chamber 4 pass through the flues 10 and 11, and in their passage through 
the flues 11 escape upward through the interstices of the tiles 12 into the 
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torts, and one a fixing retort, one of the said U-retorts or superheaters 
being connected directly with each of the gasifying retorts, and the 
other of said U-retorts or superheaters being connected with each of the 
gasifying retorts by means of intermediate oil injectors, and each of the 
gasifying retorts being connected with the fixing retort. 

2, The combination, with an oven having a central fire chamber and 
reflex flues parallel therewith, of two gasifying retorts, a series of spaced 


| tiles for supporting said retorts above the parallel flues which connect 


the fire chamber and oven, and a fixing retort arranged between the 
gasifying retorts and over the fire chamber. 
3. The combination, with an oven, a central fire’ chamber therefor, 


}and parallel reflex flues which connect the fire chamber and oven, of 


chamber 3, through which they circulate, and from which they finally | two gasifying retorts located over the reflex flues of the fire chamber, a 
emerge through the stack 13, thus heating all the retorts or sub-cham- | fixing retort located intermediate of the gasifying retorts and over the 
bers iu a most thorough manner. | central fire chamber, and superheaters located within the oven and over 
‘The manner in which the retorts are supplied with the elements from | the gasifying retorts. 
which the gas is made is as follows: 14 is the air cylinder of an air| 4, The combination, with a furnace and oven communicating with 
pump, the piston rod 15 of which is operated by a steam engine 16, | each other by parallel reflex flues, of two U-shaped superheating retorts, 
which derives its steam from a supply pipe 17. The delivery pipe 18 of | two gasifying retorts, and a fixing retort, one end of one of the U- 
the air pump 14 leads into the end of one of the branches of the curved | Shaped retorts being connected with an air pump and the other end 
retort 5, and from the end of the other branch thereof pipes 19 and 20) with each of the gasifying retorts by pipes 19 and 20, and the other U- 
lead to the front ends of the retorts 7 and 8 respectively. |shaped retort connected at one end with a steam supply, and at the other 
21 is a steam supply pipe which enters the end of one branch of the| end with each of the gasifying retorts, by means of pipes 22 and 23 and 
retort 6, and 22 and 23 are pipes which lead from the end of the other intermediate oil injectors 24, and each of the gasifving retorts commun- 
branch thereof to the front ends of the retorts 7 and 8, where they ter- | 2 
minate in injectors or siphon-nozzles 24, one of which is shown in Fig. 3. | 
These injectors are provided with tapering nozzles b, which communi-| reflex flues parallel therewith, of two U-shaped superheating retorts, 
cate directly with the steam supply pipe and with a larger tapering | two gasifying retorts located on opposite sides of the fire chamber above 
nozzle ¢ in advance thereof, into which enters a pipe which supplies | the reflex flues, and a fixing retort arranged over the fire chamber, one 
hydrocarbon liquid, preferably crude petroleum. These oil supply | of said superheaters connected at one end with an air supply and at the 
pipes are shown in Figs. 1 and 3, where they are designated by the | other end with each of the gasifying retorts by valved pipes 19 and 20, 
reference figures 25 and 26. Each of the retorts 7 and 8 communicates | the other superheater connected at one end with a steam supply and at 
with the rear end of the retort 9 by a branch connection or pipe 27, | its other end with each of the gasifying retorts by valved pipes 22 and 


7. 


icating with the fixing retorts by pipes 
5. The combination, with an oven having a central fire chamber and 





Figs. 3and 4. From the front end of the retort 9 a delivery pipe 28 | 
leads directly to the furnace or other place of use of the gas, or indi- | 
rectly through a washer 29, which may be partially filled with water | 
and provided with the usual overflow pipe 30. From thence the gas is | 
taken through a pipe 31, either to holders or scrubbers and purifiers, or | 
to suitable furnaces. 

In using the apparatus a fire is kindled in the combustion chamber 4, | 
so as to heat up the chamber 3 and the several retorts which are situate | 
therein. When these have been raised to a high heat the air pump 14 i, | 
started into action, steam is caused to pass through the pipe 21, and oil | 
is passed through the pipes 25 and 26. The air passes through the 
double retort 5, becoming highly heated m its passage, and thence 
through the pipes 19 and 20 enters the retorts 7 and 8. In like manner 
the steam is superheated by passing through the double retort 6, and is 
discharged into the injectors 24 from the nozzles b, in which it induces 
a supply of oil from the pipes 25 and 26, and the steam and oil spray 
enter the retorts 7 and 8, where they mingle with the air from the pipes 
19 and 20 and are heated, and the air and steam, being preheated before 
their admission into these retorts, unite with the oil to form a gas. 
irom the retorts 7 and 8 the gases pass into the retort 9, where they are 
further heated and fixed, and from the retort 9 they pass through the 
pipe 28, as before explained. 

There is a certain quantity of the less volatile constituents of the crude 
oil which will deposit in a liquid form in the retorts 7 and 8, and unless 
some means were afforded for converting this into gas it would not only 
be wasted, but would clog up the retorts so as to impede the working of 
the apparatus. The pressure of the incoming air and gas in the retorts 
7 and 8 is, however, sufficient to carry this residuum up through the 
branch pipes 27 into the secondary retort 9, where the heat to which it is 
subjected causes it to unite with the air and steam to forma gas. In 
this manner the inventor claims to utilize all the oil introduced into the 
apparatus. 

The gas produced may be used either for illuminating purposes or as 
fuel gas. When it is desired to produce fuel gas, the inventor prefers to 
supply the air and steam to the apparatus at a greater pressure than 
when illuminating gas is to be produced, and he claims that very good 
results are produced by supplying the air at about 8 pounds and the 
steam at about 20 pounds pressure to the square inch for making illum- 
inating gas, and the air at about 10 pounds and the steam at about 60 
pounds pressure for making fuel gas. 

His claims are: 

1. In apparatus for the manufacture of gas, the combination, with a 
furnace or oven and with each other, of a series of five retorts, two of 





the series being U-shaped superheaters, two of the series gasifying re- 


23 and intermediate oil injector 24, and each of the gasifying retorts 
communicating with the fixing retort by pipes 27. 





Compressibility of the Gases Oxygen, Hydrogen, Nitrogen and 
Air up to the Pressure of 3,000 Atmospheres. 
—____- 
By E. H. AmGat, in Comptes Rendus, and translated by Chief-Engi- 
neer ISHERWOOD, U.S.N., for Journal of Franklin Institute. 


The experiments on these gases were made according to the method 


|I followed in my previous investigations of the compressibility of 


liquids within the same limits of pressure: but, in the present case, the 
difficulty was much greater, owing to the smallness of the volume of 
the gases when strongly compressed. Nevertheless, after numerous 
trials, I obtained perfectly regular and concordant results by employ- 
ing, for the gauging of the platinum wire tubes, the same process of 
reading by electrical contacts which served afterward to estimate in the 
same tubes the successive volumes of the compressed gases. In this 
manner I obtained for the same gas, with different tubes, graphic 
curves which almost absolutely coincided with each other. 

My results, given further on (and they are solely the apparent results), 
differ notably numerically from those obtained by Natterer. The differ- 
ences within the limits common to our researches are very irregularly 
distributed, and amount to several hundreds of atmospheres. My ex- 
periments for the same reduction of the volume of the gas give in gen- 
eral much greater pressures than his, but the differences can easily be 
accounted for by the probable and even inevitable causes of error in the 
method followed by him. 

The following results relate solely to great pressures; the pressures 
below 1,000 atmospheres will be investigated in part by means of an ap- 
paratus permitting the use of temperatures vastly higher than I have 
been able to command with the apparatus imposed by the very great 
pressures, and with which I have been able to operate between only 
0° C. and 50° C. 

The following table gives for the pressures, in the first column, the 
volumes of the gaseous mass at 15° C. relatively to its volume as unity 
at the same temperature and under the pressure of one atmosphere : 

Air Nitrogen. Oxygen 


Pressure in Atmospheres Hydrogen. 


750 0.002200 0.002262 skies ‘Suideenuaton 
1,000..... 0.001974 0.002032 0.001735 0.001688 
1,500 0.001709 0.001763 0.001492 0.001344 
2,000..... 0.001566 0.001613 0.001373 0.001161 
2,500.... 0.001469 0.001515 0.001294 0.001047 
3,000.... 0.001401 0.001456 0.001235 0.000964 
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The comparison of the compressibility of strongly compressed gases 
with each other, and with that of the liquids, is interesting, and to 
facilitate it I have calculated for differences of 500 atmospheres of pres- 
sure the coefficients of compressibility of the gases, as habitually defined 
for liquids. In the following table are the results obtained : 

Pressures in Atmospheres. Air. 
Between 750 and 1,000... 0.000411 
Between 1,000 and 1,500.. 0.000268 
Between 1,500 and 2,000.. 0.000167 
Between 2,000 and 2,500.. 0.000123 0.000115 0.000197 
Between 2,500 and 3,000.. 0.000093 0.000091 0.000158 

We see that, under very great pressures, the gases oxygen, nitrogen, 
and air have nearly the same compressibility ; and that it is of the order 
of magnitude of the compressibility of the liquids ; at 3,000 atmospheres 
it is sensibly equal to that of alcohol under normal pressure. 

The compressibility of hydrogen is very much greater—nearly double 
—and at 3,000 atmospheres it is almost equal to that of ether under nor- 
mal pressure. 

There may be easily foreseen that these compressibilities should, as in 
the case of the liquids, increase with the temperature, which is shown, 
as regards hydrogen, by the following table : 

Limits of Pressure 


Nitrogen. 
0.000407 
0.000265 
0.000L70 
0.000122 
0.00009 I 


Oxygen. Hydrogen. 


0.000258 
0.000160 


0.000408 
0.000272 


Coefficients. 


in Atmospheres. At Zero. At 15.4 deg. At 47 3 deg. 
Between 1,000 and 1,500..... 0.000 0.000408 0.000416 
Between 1,500 and 2,000..... 0.000263 0.000272 0.000280 
Between 2,000 and 2,500..... 0.000196 0.000197 0.000208 
Between 2,500 and 3,000..... 0.000156 0.000158 0.000158 


The apparent densities are easily deduced from the first table ; and ad- 
mitting, provisionally, for the compressibility of glass the number gen- 
erally adopted, we obtain the following results for the pressure of 3,000 
atmospheres : 


Densities of the Gases under the Pressure of 3,000 Atmospheres, 
Relatively to Water. 


Apparent. Real. 
ES eee 1.0972 1.1054 
A aaesa eS a caw sqgatame 0.8752 0.8817 
ID Sp wncaec voces eax 0.8231 0.8293 
DEO a citnscvassees 0.0880 0.8887 


The curves obtained by laying off the pressures as abscissas on an 
axis, and the products p v as corresponding ordinates perpendicular to 
the axis, are nearly straight lines, but they all have a slight concavity 
toward the axis. I shall return to this important point as regards the 
limited volumes after I shall have determined the variation of the vol- 
ume of the envelopes. 








Steam Plants for Electrical Service. 
ee 
[A paper read by Mr. W. H. Bryan, at a meeting of the Engineer's 
Club, St. Louis. | 

Few industries of modern years have shown the wonderful growth 
that has characterized the manufacture and use of the various forms of 
dynamo-electric machinery. Less than ten years ago the arc electric 
light was just becoming known, and the incandescent lamp was scarcely 
more than a curiosity, while the electrical transmission of power was 
hardly thought of. To-day there are few towns of 3,000 inhabitants but 
boast their arc or incandescentelectric lighting plants, and many smaller 
places are fully as progressive. In the large towns and cities the great 
business houses have their own plants, and central stations whose ca 
pacities are measured by the thousands of horse power are not uncom- 
mon. Add to these the electric railway, which has now demonstrated 
its success, and we get an idea of the vast possibilities of this field of en- 
ergy which is still in its infancy. While many of the earlier stations 
did not prove as successful financially as was anticipated, the test of 
continuous and regular service has pointed out the weak places, and 
they have been remedied. When careful business sagacity and caution 
are exercised—as they must be in any successful venture—the electrica 
industries to-day offer excellent returns to the capitalist. Perhaps the 
best evidence of this lies in the gross capacity of plants now in operation, 
estimated at 750,000-horse power, and fast nearing 1,000,000. 

The world waits impatiently for that immortal inventor whose genius 
shall show us how to produce electricity direct from coal. 
take things as we find them, however. Our boilers and furnaces give 
back in steam less than 80 per cent. of the energy of the coal burned. 
This steam does work in a woefully imperfect engine, utilizing less than 
15 per cent. of the heat units. This engine, in turn, drives the dynamos 
by which the electric current is generated. After distribution the cur- 
rent reappears in the form of the electric light—there being a further 


We must | 





loss of, say, 10 per cent. in each of the last steps. It is evident, there- 
fore, that in the best plants less than 10 per cent. of the energy in the 
coal consumed is reproduced in the form of light. The poor plants, 
which are far more common, do not reach 5 per cent. 

And yet within these appallingly low figures there is abundant room 
for study. The conversion of fuel into electric energy has caused the 
development of steam plants adapted specially for this service. The 
business of these stations is, in fact, the selling of power, and the steam 
plant is therefore of prime importance. It is not too much to say that 
permanent commercial success is conditional, first of all, upon a prop- 
erly designed steam plant. Many companies have found, to their sor- 
row, that a cheap outfit has proved wonderfully costly to operate and 
maintain. Others have shown that a somewhat higher first cost has been 
fully justified by reduced expense of operation and greater reliability, 
The furnishing of electric light and power may now be regarded as a 
permanent industry, and the installation of plants presents a broad field 
of usefulness to the engineer. 

Too often the selection of the motive power is left to someone wholly 
inexperienced, who bases his conclusions upon considerations which are 
far from being the ones of first importance. 
expected. 


The results are as might be 
We see on every hand instances of mistakes which are cost- 
ing thousands of dollars unnecessarily in fuel bills, repairs, power 
wasted, etc. Machinery is now built capable of maintaining one-horse 
power one hour on 1} pounds of good coal. When we remember that 
in most plants 5 to 6 pounds are required, and instances are not uncom- 
mon where it reaches 10 and even 15, we see that great improvements 
are possible. The wonder is, not that electric lighting has sometimes 
proved unremunerative, but that it has ever paid under such conditions, 
The inevitable conclusion is that the fierce competition which now ex- 
ists, and which bids fair to continue, will result in the ‘‘ survival of the 
fittest” only. That electrical station which buildsits steam plant in strict 
accordance with the best principles of modern engineering, has already 
won more than half the battle, and will surely distance the one in which 
those principles are considered of minor importance. 

Some furthur explanation of the percentages given above may 
not be out of place. A _ boiler efficiency of 80 per cent. is the 
best attainable under ordinary working conditions. The purposes 
of combustion necessitate a good draft. This is proportional to the 
difference in temperature between the chimney gases and the outside 
air. It is, therefore, necessary to discharge the gases at a temperature 
considerably above that of the steam in the boiler. 


Nor is the case of the engine as bad as appears at first sight. Its 
efficiency also is limited by the range of working temperatures. The 


higher the initial temperature of the steam, and the colder it is when 
finally discharged, the higher will be the efficiency. This is best shown 
by the well known formula— 

T.— Ts 

T, 
where 7’, is the initial and 7; the final temperature of the steam, both 
measured from the absolute zero. 

Practical conditions, however, confine us to narrow limits. High in- 
itial temperatures mean greater pressures, more costly plant, increased 
liability to accident, and difficulty of maintenance and repairs. The 
lowest temperatures which can be reached in practice are far above 
the absolute zero. These losses are inherent in the theory of the 
steam engine, and but little increase of efficiency is possible. As a mat- 
ter of fact, the engine which can furnish one horse power with 13 
pounds of water evaporated per hour, is very close to the highest that 
is possible under the best conditions of modern practice. 

Economy of fuel, however, is not always the most important con- 
sideration. Conditions frequently arise which render a sacrifice of fuel 
necessary tc secure other and more desirable ends. The work required 
of an electrical station differs in important respects from other plants in 
public service. Gas and water works have their storage reservoirs, en- 
abling their work to be done under conditions favorable to high econ 
omy. Elec.rical plants, however, must supply the current directly 
as needed. Every increase or decrease in the number or candle power 
of the lamps burning must be instantaneously met by a corresponding 
change at the dynamos and steam plant. This state of affairs must con- 
tinue until some of the many storage batteries now being exploited are 
shown o be sufficiently efficient, durable and cheap to justify their 
general adoption. Until then, those plants which do commercial light- 
ing must necessarily, at times of greatest output, be forced to their ut- 
most capacity, and at other time do little or nothing. Under such con- 
ditions economy of steam is out of the question. The real efficiency 
must be measured from the plant as a whole, and is a problem of con- 
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siderable complication. To ascertain the actual cost per lamp hour, the 
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items of fuel, salaries, oil, and other supplies, lamps or carbons, inter- 

est, depreciation, repairs, losses due to poor service, interruptions, etc., 

must be given due weight. In the designing of a new station, it is of 

even greater importance to give each element of cost its proper con- 

sideration. No general rules can be laid down for guidance in studying 

a problem as complicated as this one. 
tors may, however, be mentioned. 

Whatever the general design of the plant, whether arc or incandes- 
cent lighting or power, whether high or low tension, large or small, 
whether fuel is high or cheap, space costly or not, the one condition 
to which all others are secondary, is complete reliability under severe 
and continuous service. The public has a right to demand, and does de- 
mand, that the lights be always ready, and maintained to their full can- 
dle power. An interruption means, not only a loss which cannot be 
regained, but an injury to the the standing and record of the enterprise | 
which montks of steady running cannot counteract. Reliability can be 
secured by using only the best of machinery, as simple in construction 
as possible, cared for by good men. The plant should be divided into such 
units that in case of accident to any part of it that part may be thrown 
out of service, and the work assumed by the remaining apparatus, with- 
out straining the machinery or interrupting the output. This means a 
reserve sutliciently large to carry the work of any unit of the plant. 

The particular electric system in use is the consideration of next im- 
portance. The cost of conductors, space required, closeness of regula- 
tion necessary, capacity and number of dynamos, all affect the steam 
plant. Low tension systems require costly conductors, and must be lo- 
cated close to the center of maximum lighting. 


Some of the more important fac- 


Ground is here very 
valuable, and the most important requirement is to get the plant into 
the least number of cubic feet. High-duty engines occupy too much 
space, aud water for condensing is usually not available. On the other 
hand, high-tension systems are less affected by distance, and should be 
located where land is cheap, and, if possible, where cars loaded with fuel 
can be switched alongside the boilers, and where an abundance of 
water may be had for condensers, or best of all, where water power i 
ava'lable. 


S 


The cost of the ground occupied, therefore, affects the arrangement of 
the plant and type of machinery. 

The cost of fuel, as compared with its heat value, is of scarcely less 
importance than the system itself. If fuel is cheap, costly and compli- 
cated machinery to economize it is not justified. If high, it should be 
adopted as far as other conditions will permit. 

The cost and quality of the water supply are important in selecting 
the type of boiler, heater, ete., and in deciding the question of con- 
densers. 

The distribution of a load through the hours of the night is worthy of 
careful consideration. High fuel economy is attainable only under cer- 
tain fixed and favorable conditions. Among these the most important 
is the point of cut-off in the engine at which its efficiency is a maxi- 
mum. The best authorities place this at between } and } for single 
cylinder engines, working with initial pressures of from 80 to 100 
pounds above the atmosphere. Both earlier and later cut-offs mean 
more fuel per horse power. In the latter case we exhaust the steam at 
too high pressure, and in the former the cylinder condensation increases 
so rapidly as to nullify gains from higher expansion. It does not pay, 
therefore, to use large engines when the load is at times small. The 
units of power should be so selected as to enable the engines to be run 
close to the point of cut-off of maximum efficiency. As the load 
changes, engines may be started or shut down, so that at most only one 
small engine is worked at a disadvantage. Having selected the size of 
engine best adapted for the work, there are advantages in the way of 
simplifying the attendance, care, repairs and general arrangement, by 
reduplication of parts throughout the plant. 

Other conditions, which, while of minor importance, must not be lost 
sight of, are: The nature of the plant, whether permanent or tempor- 
ary; the amount of capital available, which, however promising the re- 
turns, cannot always be secured to carry out plans in the best manner; 
and provision for growth. This latter is too frequently overlooked. 
No industry is capable of greater expansion by means of good service 
and reasonable charges. It often happens that after only short service 
the demand becomes such as to require extensive enlargements. If this 
necessitates the remodeling of the entire station it can only be done at 
greatly increased expense, and sometimes with serious interruption to 
the service. 

All the large steam plants in this country are arranged on one of two 
general plans, which differ in essential characteristics. One school ad 
vocates tthe use of large slow-speed engines, belted to counter shafts, 
which run at increased speeds, and on which are placed friction-clutch 





pulleys and clutches, enabling any dynamo or engine to be thrown in 
or out of service at any time. To get the full benefit of this system the 
engines must be large and few in number. In practice two engines are 
generally used, belted to opposite ends of the counter shaft. The other 
school prefers smaller, independent engines, of the high-speed type, 
belted direct to the dynamos. Each plan has its warm advocates, and 
arguments are not lacking on either side. Which of these plans to 
adopt is the question which confronts us at the outset. The answer in 
any given case involves a careful study of the points I have discussed, 
and presents a problem of no small magnitude. 

Two important advantages are claimed for the system using large 
slow-speed engines. First, the long stroke engine, with four independ- 
ent valves, represents the highest known steam efficiency and requires 
smaller boiler plant and less outlay for fuel. Second, the use of shaft- 
ing and clutch pulleys admits of the greatest interchangeability. Any 
dynamo can be run from any engine, and a dynamo or engine can be 
thrown in or out of service without affecting the rest of the plant. 

On the other hand, the advocates of direct connected engines claim, 
ist., That no power is lost in driving shafting; 2nd, That as stations are 
actually run under widely varying loads, the small engines can be 
operated at or near their best point of cut off, and will, therefore, do the 
work at less cost per lamp hour; 3d, That one or two dynamos to an 
engine offer all necessary interchangeability: 4th, That one small en- 
gine affords ample reserve; 5th, That electrical conditions demand close 
regulation of speed, from stroke to stroke, and under changing load 
and steam pressure, and that experience has, shown that this is best 
secured by high speed engines; 6th, That a short circuit in a dynamo 
would slow down a small engine, thus giving warning of danger, while 
a larger engine would pull it through, regardless of results; 7th, That 
the plant occupies the least space; and last, but by no means least, the 
first cost, including erection and foundations, is less than for low-speed 
engines with shafting, etc. 

That there is wide difference of opinion among prominent engineers 
on this question is shown by the fact that there are now being erected 
stations costing hundreds of thousands of dollars on both principles. 
Let us examine the claims made in the light of the requirements al- 
ready laid down 

First as to reliability. Both plans claim simplicity of construction, 
but in my opinion ‘‘ honors are easy.” Two engines are, of course, 
easier cared for than a dozen, but. as each of the large engines is not 
only much heavier than one of the smaller ones, but is more compli- 
vated in its valve gear, and the plant is further encumbered by the 
shafting, with its necessary bearings, couplings and clutch pulleys, we 
see no difference in the two. The. large countershaft is a source of 
weakness, however; an accident to it means a suspension of the whole 
plant. The service required of it is severe, and it is not always easy to 
preserve the alignment. When out of line it consumes great power, 
and is a source of constant worry and danger. An accident to one of 
the large engines means a serious loss of capacity, while it is insignifi- 
cant if the engines are small. In the latter case a reserve engine means 
a much smaller investment ot idle capital and space. It appears, 
therefore, that independent engines are preferable on the score of re- 
liability. 

Second, as to the electrical system. If the plant can be located where 
there is abundant space, it may be planned with a view to the highest 
efficiency. If other conditions permit, all the advantages of high ex- 
pansion and condensing engines maybe utilized. On the other hand, 
if ground is valuable the use of direct belted high-speed engines is neces- 
In those systems requiring close regulation of speed, they are also 
preferable, although slow-speed engines are being greatly improved in 
this respect by new designs, better workmanship, and the use of heavier 
fly wheels. 

Third, as to their fuel economy. It is here that advocates of long- 
stroke machinery make their strongest claims. I have been unable to 
secure exact and reliable data as to the water consumption of the two 
types of engines per horse power per hour. From the best information 
I can get, however, I am inclined to place the water consumption of 
the low speed about 20 per cent. less tnan the high speed under similar 
Where fuel is expensive, and where the 
other limiting conditions mentioned above do not prevent, the low- 
speed engine should therefore be adopted. 

There are, however, two important points which must be considered 


sary. 


average working conditions. 


in thisconnection. The useful power delivered to the dynamos is always 
less than that exerted by the engine, by the amount of the friction of 
the engine and power-transmitting devices. In direct connected engines 
this loss is from 7 to 10 per cent. of the total, while with the shafting 


system it is usually from 20 to 25 per cent., and if the shaft is out of 
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line, may be much more. It thus appears, therefore, that a large 
part of the superior economy of the low-speed engine is off-set by the 
increased friction loss. 

The economy is further affected by the amount and hours of loading. 
If the work done is large and constant, as is the case with plants 
operating contracts for city lighting, the low-speed engine has still a 
good balance in its favor on the score of fuel economy. If, however, 
the load is subject to wide fluctuations, as it is with commercial light- 
ing—especially incandescent plants—the case may be different. The 
real efficiency cannot be measured under the best conditions, but for a 
whole day’s run. The accompanying sketch may be taken as typical of 
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the work of all incandescent plants doing commercial lighting. The 
lower curve represents the net output of the dynamos measured in 
lamps burning; the next line shows the additional work done in fric- 
tion, which is constant for all loads. It will be noticed that a single 
large engine doing this work must, for three-fourths of the time, cut off 
at times decidedly unfavorable to its economy. That is to say, that the 
steam required to operate the engine under the conditions would, if 
used in an engine cutting off nearer its point of maximum efficiency, do 
a great deal more work. The upper line represents the work which the 
steam consumed is capable of doing, if properly used. You will, no 
doubt, be struck by the amount of steam used wastefully as shown by 
the irregular space between the upper and lower curves. 

By dividing the work among several smaller engines, which can be 
shut down and started up as required, but one engine, at most, works at 
a disadvantage. The friction loss is also less, and when each engine 
shuts down its proportional amount of friction ceases. It is evident, 
therefore, that independent engines have a decided advantage in net 
economy under variable loads. 

I had intended to submit sketches of plant of say 1,000-horse power 
arranged in both ways, making a calculation of the efficiency of each, 
under variable loads. On investigation, however, I found that the 
ground had already been covered in an able paper by W. L. Church, 
read before the National Electric Light Association, at its meeting at 
Pittsburgh in February, 1888. Mr. Church presents data from two act- 
ual stations in which the ratio of fuel per lamp hour is as 70 to 126, in 
favor of independent engines. 

Summing up, it appears that long-stroke engines are to be preferred 
where the load is approximately constant, provided sufficient space can 
be had, and provision is made for reserve. But for variable loads, and 
where space is valuable, as well as for greater reliability and closer reg- 
ulation, the use of high speed engines appears to offer most advantages. 
The most prominent promoters of incandescent lighting in this country 
have adopted direct connected engines for their central] stations. 

A brief discussion of the integral parts of a steam plant for electrical 
service may be of interest. 

The engine we have already considered at some length. The advan- 
tages of compound, triple expansion and condensing engines, are well 
known, and these principles may be applied with benefit to both low and 
high speed types. It must not be forgotten, however, that their recog- 
nized fuel economy is secured by greater complication of parts. A high- 
er degree of skill is, therefore, required to operate them, and the liability 
to accident and derangement is increased. The full benefit of these 
principles can only be obtained where the load is large and approximate- 
ly constant. It is evident, therefore, that these high types of engines 
cannot always be used with benefit. The success of stations now being 
equipped with high pressure boilers, and triple expansion condensing en- 
gines, will be watched with interest. 

All sorts of boilers have been used, from the long cylinder, where fuel 
is cheap, or the water bad, to the water tubular, Each has its advan- 


tages. The horizontal tubular boiler is a quick steamer, occupies little 
room, is not high priced, and is fairly efficient. Among these, my own 
preference is for the boiler with four inch tubes, as it seems a happy mean 
between the flue boiler and the multitubular. The water-tube boiler is 
being widely adopted in electrical plants. Its advantages are: High ef- 
ficiency; small space occupied : capacity for overwork ; quick steaming, 
and safety. The type of boiler to be selected is usually determined by 
the quality and price of fuel, the space available, and the scale-making 
properties of the feed-water—although it is claimed the latter has now 
been eliminated by the invention of purifiers guaranteed to keep boilers 
free from scale. 

The design of furnace and grate is also determined by the fuel. The 
furnace is modified by the question of whether capacity or fuel econo 
my is of more importance. Rocking grates and mechanical stokers 
have points of value, but cannot be used successfully with all fuels, 
The use of petroleum as a fuel is increasing, as was shown by the inter- 
est in the subject at a recent meeting of the National Electric Light As 
sociation at Chicago. Comparing Illinois coal, a pound of which evap- 
orates six pounds of water, and which costs 8 cents per bushel in St. 
Louis, with petroleum having an evaporative efficiency of 16 to 1, the 
oil must be furnished at less than 2 cents per gallon to make the fuel 
cost of evaporating 1,000 pounds of water the same in both cases. When 
we consider the greatly reduced cost of handling petroleum, and the ex- 
actness with which it can be regulated and controlled, and the fact that 
it is smokeless, it seems destined to wide adoption. 

A handsome brick stack seems to me a desirable feature of any plant. 
Its solidity, strength, beauty, efliciency and absence of repair bills are 
worthy of consideration. 

I have found the following formula useful in stack calculations : 
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a= 
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D 
in which H = height of stack in feet ; a = area of stack is square feet ; 
w = pounds fuel to be burned per second ; D = weight. of one cubic foot 
of air ; d = weight of one cubic foot of chimney gases ; g = 32.2 the ac 
celeration due to gravity. If the outside temperature be 100° F., and 
the inside 450° F., the formula becomes : 
_ 460w 
een 

In non-condensing plants the exhaust steam should always be used for 
heating the feed-water. The quality of the latter is the determining fac 
tor in selecting a heater. There should be ample settling capacity, and 
the water should be outside of the tubes, which should be of brass or 
copper. There should always be a relief valve on the feed pipe near the 
heater, so that over-pressure cannot injure the tubes. If the water is 
very bad, it should be further purified by live steam. Heaters and pur 
ifiers should be so arranged that they can be frequently blown off, and 
also examined and cleaned without interrupting the service of any part 
of the plant. 

For boiler feeding I prefer a direct acting, single pump, brass fitted. 
It should pump cold water through the closed heater, and if the water is 
gritty, should have outside-packed plungers. The boiler feeding appar 
atus is perhaps the most sensitive part of the plant. Instead, however, 
of providing two pumps and heaters, a first-class injector can be used. 
It is not only perfectly reliable, but ties up very little capital, occupies 
little space, and can, when called upon, take the place of either the pump 
or heater, or both. 

The pipe system connecting boilers, engines, heaters, pumps, etc., is 
worthy of careful study. The points to be borne in mind are: Abun- 
dance of area, as direct lines and as few bends as possible ; suitable pro- 
vision for expansion and contraction, and drains. By means of return 
traps all condensation in the live steam pipes can be returned to the 
boiler. These pipes should be well protected by non-conducting mate- 
rial. 

Belting is also of great importance. Its slip must bea minimum. It 
must be well made and of good material, to be durable and reliable at 
speeds of a mile a minute or more. I have here a sample of a leather 
link belt which is proving popular. It is so heavy and pliable that its 
are of contact on the pulleyis much greater than with ordinary belting. 
It can, therefore, be run very slack, thus avoiding the great strain on 
engine and dynamo journals which is usually required to prevent belt 
slip. It also prevents air cushion. The driving and driven pulleys can 
be brought very close together. Transmission of power by ropes instead 
of belts is now being tried, and has some advantages. They are very 
cheap and easily replaced. The ropes run in V-shaped grooves, which 
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render slip impossible, Sometimes a single rope is used, which encircles 
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the pulleys a number of times, and is kept tight by passing over an | in countries in closer proximity to the irou and coal districts. The man- 

idler, in the same manner as street railway cables. This arrangement is | ufacturers of Switzerland have, for this reason, heretofore been confined 

open to the serious objection that an accident to the rope means a shut} to the lighter and more delicate varieties of machinery, in which the 

down. cost of labor is the principal element, and the cost of transportation an 
This could be obviated by dividing the rope into a number of | inconsiderable one. 

parts, each independent of the other. The number should be sutfficient- The recent introduction of methods of transportation and distributing 


ly large that in case of accident to one, the other ropes could carry the | power by electricity is rapidly changing this state of affairs, and ina 
joad until the engine could be shut down. As there is some elasticity in | few years it is probable that Switzerland will become one of the fore- 
the rope, it is not certain that tightening devices would be required, but | most manufacturing countries of Europe in all those varieties of indus- 
if they were they do not seem to be impracticable. try in which cheap power is an important element, such as the manu- 
It will be seen that this discussion applies to the driving of dynamos facture of steam engines, locomotives, and heavy machinery, of paper, 


of all kinds, without reference to the work being done. In are lighting, | cotton, and woolen goods and the like. 

the load is frequently nearly constant, but in incandescent plants, and In the ancient city of Solothurn, in the northwestern part of Switzer- 
for street railway work, the power required at different hours of the day | land, there is a manufactory of machine screws which is driven by an 
and night varies greatly. The amount, and hours of loading seem, | electric motor of 50-horse power, which derives its energy from a tur- 
therefore, to be the factors upon which the selection and arrangement of bine wheel which is situated on a mountain stream at a distance of over 


5 miles from the works. The electric current is conveyed upon wires 


the steam plant are most largely dependent. 
pencil, suspended upon poles on the 


| not larger than an ordinary lead 
public highway. No one would notice any difference between this line 
and the ordinary telegraph line ; and, in fact, there is no difference ex- 
| cept that the construction is rather more substantial and the insulation 





Electric Motors. 


—_— . . vane . ° 
k more carefully attended to. The proprietor of the factory informed Mr. 

PL ; > well-known electrical envinee 3 city. con- . ; z 
Mr. F. L. Pope, the 1l-known electrical engineer of this city, con Pope that his electric motor had been running 11 hours a day for over 


: » > rind srestinea stale 9 ree a > " 
tributed the following interesting statements to a recent number of the ver been out of order for a moment. and had re- 


two years, and had ne 
Journal of Commerce : quired no repairs ; he could not say too much in its praise. 

One of the ablest modern writers on industrial questions lays down the The gentleman also visited a delaine mill at Derendingen, Switzerland, 
proposition, that the limitations of the advantages derived from the use of 36,000 spindles and the necessary complement of other machinary. 
of any form of force for industrial purposes are fixed by the possibility |The factory was driven by a pair of electric motors of 280-horse power de- 
of distributing the power cheaply and economically, and, furthermore, | riving their energy from a turbine wheel situated about 12 miles from 
that of the two factors, the power to distribute cheaply is of far greater | the factory, the connection being made by a line of insulated copper wire 
importance than the power to produce cheaply. In illustration of this | similar to the one at Solothurn. The manager of this factory told ex- 
proposition, consider the cheapest source of energy now known, namely, | actly the same story. He had never had any trouble whatever with the 
the power of falling water. It has not been found possible to effect the | motors, that had been running for a year without repairs, and appeared 
distribution of this form of power except over very limited areas, from | likely to run for an indefinite length of time. He considered it far 
which it follows that all the industrial benefits derived from water power | superior to any other form of power, especially in the manufacture of 
have necessarily been concentrated in the immediate vicinity of the | the delicate white woolen goods, in which the absence of smoke, cin- 
point of its origin, and hence,when such places have been conveniently | ders and dirt from a steam-engine was a particularly desirable con- 
situated in other respects, they have acquired great industrial and com-|dition. This is also the case in paper-making and other industries of 
mercial importance. Such instances may be found at Lowell, Law-| like character. The cost of this electric installation at Derendingen, in- 
rence, Manchester, Fall River, Holyoke, ete. | including the electric generators, electric motors, and connecting con- 

On the other hand, there are instances of very extensive and valuable | ductors, was about $15,000 of our money, or about $54 per effective 
water powers which cannot commercially be utilized, by reason of their horse-power. The cost of attendants, repairs, and maintenance is 
geographical or topographical situation; such, for example, as the water | trifling. 
power at Falls Village, Conn., one of the finest in New England,which} There are several other instances of electric power transmission in 
is practically unavailable because there is not level ground enough ‘in | Switzerland. One of these, at Lucerne, carries 120-horse power half a 
the vicinity to afford sites for the necessary factory buildings, tenements | mile, and another 250-horse power a quarter of a mile. From what 
and adjuncts. Mr. Pope saw, it was quite clear that there could be no possible diffi- 

Scattered all over New England, and, in fact, most of the Atlantic | culty in conveying even 1,000-horse power at least a distance of five 
States, are innumerable mill sites of from 50 to 1,000-horse power, | miles, and there is no reason to suppose that this distance is anywhere 


many of which were improved in former days, but which are now ly- | near the possible limit which may be attained. 
ing idle and contributing nothing to the industrial wealth of the com-| The installations described were put in by the Oerlikon Machine Com- 


munity, by reason of their remoteness from modern facilities of trans-| pany, whose works are near Zurich, and employ about 800 men. The 
in consequence of the success of the plants at 


their books were crowded with orders, and, 
from $50 to $100 per year, were it so situated as to be utilized to the best especially, that they had received an order from Northern Italy fora 
advantage. |much larger plant than any which had yet been erected. 

It is manifestly an important part of the mission of modern electrical| We have no examples in the United States of anything like this 
development to render all this waste power once more available for in-| amount of power being transmitted and utilized by a single motor. The 
dustrial purposes. Every increase in the limits of the economical distri- | writer says he does not know of any motor which has yet been set up of 
bution of power increases the opportunity for employment, adds to the | over 60-horse power. The development of power transmission in the 
ease, convenience and comfort with which the artisan accomplishes his | United States has been mainly in the direction of distribution from a 
work, and enlarges the surplus wealth for the community. |common source of energy to many small motors. Recent returns afford 

The two countries which have made by far the greatest advances in la basis for an approximate estimate that there are as many as 6,000 élec- 
the utilization and ‘distribution of electric power are Switzerland and | tric motors to-day in use in the United States, for industrial purposes. 
the United States. It is well known that Switzerland is disadvan-| These have a capacity varying from the small one-sixteenth horse power 
tageously situated as a manufacturing country, for the reason that, al-| which is used to drive a family sewing-machine up to the 50 and 60 
though it is supplied with an almost unlimited number of the finest | horse-powers motors employed in mining and milling works. One of the 
water powers in the world, situated upon unfailing streams fed by the | most common and favorite sizes is 10-horse power, of which large 
melting of Alpine snows, yet these are located, in almost every instance, | numbers are in use in New York, Boston, Baltimore, Rochester, and 
in inaccessible valleys and ravines, where economical transportation of | many other places. 
heavy products is impossible. The railroad lines are situated in the| Every manufactory of electric motors in the United States is crowded 
main valleys at too great a distance from the water powers, in the ma-| to its utmost capacity in its efforts to meet the constantly increasing de- 
jority of cases, to render them of much value. Steam power, on the | mands for electric power. Mr. Pope thinks it is, apparently, only a 
other hand, is expensive, as there are no coal mines in the republic, and | question of time, and not a very lung time, either, when it will be dif_i- 
the coal used must be brought many hundred miles and up heavy | cult to find in any city a steam-engine of less than 50-horse power capac- 
grades, which render it so costly that the Swiss manufacturers have | ity, the demand for smaller motors being met so much more conven- 
been unable to compete successfully with those more favorably situated | iently and economically by the electric motor. 


portation and other inconveniences of their situation. Every horse pow- | visitor was informed that 


er of energy thus running to waste would be worth to the community | Solothurn and elsewher 
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Iron Roofs. 
—_— 

[Abstracts from a paper prepared for the Connecticut Association of 
Civil Engineers, by Mr. C. M. Jarvis, and read before the meeting (in 
the absence of the author) by Mr. B. K. Field.} 

It is the purpose of the writer to deal with manufacturing buildings as 
illustrated, in a measure, by the practice now prevailing 
manufacturing corporations of New England. 

Styles of Construction.—There are as many different styles and forms 
of iron trusses for roof purposes used as there are different needs for 
different styles and outlines of buildings, from the plain hip roof, gen- 
erally made with a Fink truss, to the Mansard and arched forms of trus- 
ses which are used for depots and train sheds. 

Iron roofs are built either with riveted or pin connections, depending 
on the span, conditions of loading, ete. Spans of 60 feet and under, and 
sometimes longer spans, are almost invariably built with riveted con- 
nections. 

The style of roof truss to be used depends on the span, condition of 
loading, surroundings, etc. 

Iron buildings are usually one story high, and constructed of iron 
roof trusses, supported by iron columns on the sides, spaced from 10 to 
18 feet apart, according to the circumstances. 

The columns are connected with angle-iron purlins, and then covered 
with corrugated iron—a very simple form of construction, and one par- 
ticularly adapted to locations where it is difficult to procure a good 
foundation for brick walls, or in cases where every inchis valuable, and 
you do not wish to take up valuable space with a thick brick wall, as 
the corrugated iron does not take up more than 1 inch of space for 
side walls. 

Capacity.—The capacity of 
same as with highway bridges, 
per square foot of roof surface. 

Live Loads and Shafting.—Where buildings are exposed to severe 
winds and in northern latitudes, where there is liable to be a large ac- 
cumulation of snow, 40 pounds per square foot is none too great capac- 
ity. The capacity also depends somewhat upon the construction ; for 
example : A very steep roof over a building constantly warmed to sucha 
degree that no snow will ever accumulate upon the roof, does not need 
as great a capacity as a flat roof over a building which is only heated to 
a medium temperature where the snow is liable to remain for some 
time, and to accumulate moisture from rain or the surrounding atmos- 
phere. 

Again, different roofs in the same building and different trusses in 
the same root may require heavier capacity over certain portions where 
the snow is more liable to accumulate than over other portions where it 
may discharge itself easily. 

Many roofs are built with the idea of carrying loads back and forth 
through the building by means of a trolly and cranes suspended from 
the trusses, and when occasion requires this, special precautions should 
be taken to have the trusses well braced and of a sufficient capacity to 
carry these loads. Roofs often built for a live load of two or three tons 
are loaded with two or three times this by ignorant employes who donot 
understand that because a bar of iron will stand 2 tons with safety, that 

“sometimes three times that amount will rupture it, 
amount is liable to strain it beyond the elastic limit. 

Most manufacturing buildings also require roofs to support shafting, 
and their capacity depends in agreat measure on the size of the shafting 
used, and also upon the amount of pull from the belting carried by the 
overhead shafting. 

The amount of allowance for pulling of belting is a matter more of 
judgment than of calculation. 

Another thing to be guarded against in building iron roofs which 
carry shafting is to have the trusses so well braced and stiffened that 
there will be little or no vibration owing to the slrafting being out of 
line or unevenly balanced pulleys. 

At the present time there is a good deal of trouble in securing large 
pieces of timber which are well seasoned, and if the rafters and tie-beams 
are made of three or four pieces, owing to the unequal shrinkage, the 
trusses or parts of the trusses are apt to warp and twist so badly as to 
throw the shafting out of line and thus increase the expense of power. 
Iron trusses contract and expand from change of temperature with a 
uniformity which does not affect the shafting or the walls if proper pro- 
vision is made for it; but it is the unequal swelling and shrinking of 
wood trusses which causes trouble. The timber when put in is gener- 
ally green, and as most buildings are warm and well ventilated, it soon 
gets very dry and well seasoned and very liable to season crack and 
weaken the trusses, oftentimes to one-half their capacity. 


among the 


an iron roof varies with the location the 
and is estimated at from 30 to 60 pounds 


and twice that 








Many times manufacturing establishments shut down for two, three 
or four days, and sometimes as many weeks, and are then cooled off 
and admit the roof to absorb enough moisture from the surrounding at- 
mosphere to cause the trusses to get out of place from theswelling of the 
timbers. All this causes the shafting to get out of line, and also in- 
creases the expense of power. 

Unit Strains.—Under ordinary conditions the unil strains may be 
taken at 15,000 pounds per square inch in tension, and 12,000 pounds 
per square inch in compression, reduced by proper formule, as the loads 
are generally of a stationary character; but where large pieces of ma 
chinery are to be raised, or heavy shafting suspended from the trusses, 
the unit strains should be the same as for highway bridges, viz., 12,000 
pounds per square inch in tension, and 9,000 to 10,000 pounds per square 
inch in compression, reduced by proper formule. 

Wherever live loads are to be considered in the construction of iron 
roofs no part shall be strained under these live loads, and including the 
dead weight of snow and roof to exceed 12,000 pounds in tension, and 
9,000 to 10,000 pounds in compression, reduced by proper formule. 

The particular advantage of a building with an iron roof rather than 
a wooden roof is that tron will not burn, and is, therefore, practically 
fire-proof. There is no such thing asa fire-proof building for anything, 
whether made of iron or wood ; for no matter what it is composed of it 
will burn if sufficient heat can be generated; but a building made of 
iron, if properly constructed, has nothing about it to catch fire. 

The writer had occasion two years ago to design an iron roof over the 
muttles in a large brass mill. The main portion of the mill was made 
entirely of wood with a sheet iron roof; but as there was no fire in any 
part of the building it was deemed by the insurance company as a good 
risk. 


from the muttles, and therefore built this building of brick, with an iron 


The owners, however, were afraid of fire being communicated 
roof, and well ventilated on the ridge so as to carry off the smoke, gases 
and sparks. 

Unfortunately during a night run the main mill took fire from a hot 
box, but being so poorly ventilated, and the mufHe room so well ventil- 
ated, the flames drew through into the muftle room, as they could not 
escape owing to the iron covering of the roof of the main mill. 

The result was that the iron roof over the muttles soon collapsed. 

Here was acase wherean iron roof was practically useless as resisting 
fire; at the same time it was not designed for this purpose, but was de 
signed to prevent a fire from starting in the muttle room. 

Had there been a brick or iron partition between the two buildings, 
with sliding doors, the iron work of the muffle room would easily have 
resisted the heat of the burning main mill. 

Purlins. 


30 inches apart, and should be made of angle iron and well bolted to the 


The purlins of an iron building should not be placed over 
trusses. It is bad practice to use wooden purlins on an iron roof, espec 
ially if the covering is made of iron, or even of boards, for sparks often 
light in the cracks between the purlins and the boards; and at night, 
after the factory is shut down and no one around to watch, a fire will 
start up and endanger the loss of the whole plant. 

It is advisable where more or less wood must of a necessity be used, to 
keep wood from wood, and where it must come in contact to place a 
piece of sheet iron between. 

One great disadvantage of a roof covering composed entirely of iron 
is the fact that m cold weather the outside temperature causes the hot air 
of the inside to lose a portion of its moisture, which condenses on the 
under side of the roof and drips. This troubleis found in roofs covered 
with slate as well as covered with iron. To guard against this it is neces 
sary to have a layer of roof boards and tar paper under the corrugated 
iron covering, or else to use Field’s patent fire-proof drip catcher, which 
consists of wire netting, asbestos and tar paper. 

This is particularly applicable to electric light company buildings, as 
under no circumstances is there anything which can catch fire, no mat 
ter how much exposed or to how severe a heat, and the only fire which 
can injure the building is a heat which will destroy the strength of the 
iron. 

Iron roofs covered with slate are not to be recommended, as the con 
traction and expansion of the iron trusses is apt to work the slate loose 
in time and cause trouble. 

For small engine house roofs, vaults and that class of work, a roof 
made of girders with corrugated iron arches and concrete filling, espec- 
ially if the exposure is very severe, is to be recommended. These, how- 
ever, are expensive, but very effective as a fire protection, but too ex 
pensive for roofs of any considerable span. 

Cost.—An iron roof for short spans (say 60 feet and under) is more 
expensive than a wooden roof, but when we come to longer spans de. 
signed to carry heavy machinery and shafting, the additional cost is very 
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trifling—in fact the writer has been assured by several who have pur- | 


chased iron roofs that, in their individual cases, their iron roofs have 
cost them no more than a wooden roof of equal capacity. 

An iron roof is just as much a mechanical and scientific construction 
as an engine, and the parts can be as accurately calculated as the parts of 
an iron bridge. Wooden roofs are, as a rule, designed by the rule of 
thumb, and while some parts are made excessively heavy, other parts 
are often decidedly weak, and as the strength of any structure is deter- 
mined by the strength of its weakest member, there is a waste of material 
and consequently of money. 

Asa gentleman remarked to the writer recently, referring to an iron 
frame fora coal bin: ‘‘I want the most economical design you can find 
that will fill the bill, as I consider the design that costs the least money, 
and can be guaranteed to do the work, the one for me.” 

Waste of material by ignorant designers has cost the world millions 
upon millions of dollars, but there is no excuse for such waste to-day. 

Appearance.—For large public halls and armory buildings iron roofs 
are particularly adapted, not only on account of the cost, but on account 
of the general appearance. 

Compare the well-constructed, well-built and well-designed wooden 
roof of the Meadow street armory, in New Haven, with the iron roof 
over the armory at Bridgeport, or at Hartford, and while both have been 
carefully designed by competent hands, one cannot fail to notice the 
better appearance of the inside of the building where the iron roof 
is used. 

Discussion. 

A Member—What you refer to as an iron building is corrugated iron ? 

Mr. Field—It is iron throughout ; there is no wood on it; iron sides, 
instead of brick sides. 

Mr. Mackenzie—I would like to inquire something in regard to the 
cost of wire netting -such roof as ordinarily used for electric light sta- 
tions, and how attached to the under side ? 

Mr. Field—We put iron purlins, from two feet to thirty inches apart, 
longitudinally with the building. On top, we stretch fine-meshed wire 
netting, probably half-inch mesh. At the Narragansett Electric Light 
Company, at Providence, we have two thicknesses of asbestos paper on 
top of two thicknesses of tar paper, the whole placed on the wire net- 
ting. That is only to prevent moisture, which will condense, from 
dropping on the dynamos below. The iron is cool because the atmos- 
phere outside cools it. The hot air under it will condense and run down 
the purlins and drip. This roof costs two or three times as much as 
wood, 

Mr. Mackenzie—W hat is the ordinary life of corrugated iron ? 

Mr. Field—The life of a corrugated iron roof depends on what gauge 
of iron you use, or whether you use it galvanized. You can put it on to 
last one hundred years, but, ordinarily, it will not. Iron near the sea- 
shore will go faster than inland. There are instances where that iron 
has lasted twenty to twenty-five years. Other times it has gone in five 
There is no‘repair except to put a new sheet on. You can take 
off any one sheet and renew it. We have had roofs on our place seven- 
teen years, and they do not leak very badly now. We keep them paint- 
ed. A good many places where they have lost corrugated iron roofs, 
they have not painted them. We use metallic paint. 
the longest are galvanized iron. Many people put on 26-iron, which is 
not much better than paper. If they will put on 18 or 20 galvanized, 
they will have a roof to last practically forever. They put on 26 fre- 
quently. There are three or four gauges—Standard, Birmingham and 
others—and you must be posted on what gauge you are buying, for 26 in 
one might be 28 in another man’s. You gauge it by the weight per foot. 


or Six. 


Those that last 








Ammonia as an Antiseptic. 
ae 

Some years ago Dr. B. W. Richardson, in « communication to the 
Medical Society, called attention to the antiputrescent properties of am- 
monia, and showed that blood, milk, and other alterable liquids could 
be preserved for a long time by adding to them certain quantities of 
solution of ammonia, and solid substances, such as flesh, by keeping 
them in closed vessels filled with ammonia gas. Some doubts that would 
appear to have bee raised as to the results reported, on the ground that 
ammonia was itself a product of decomposition, induced Dr. Gottbrecht, 





of the University of Greisswald, to repeat the experiments, with the re- 
sult of practically confirming all Dr. Richardson’s statements. After | 
some preliminary experiments, in which animal matter placed in 5 per | 
cent. ammonia solution was found free from putrescence after nearly 
two years, ammonium carbonate was used in the place of the free alkali | 
for the sake of convenience. The first experiment made with the washed | 
intestines of freshly killed pigs showed the power of ammanium carbon- | 


directly dependent upon the concentra- 
a1 per cent. solution retarding it until the the 
third day, and a 10 per cent. solution until about the sixtieth day. 
When added to gelatine in which putrefaction had already been set up 
by inoculation, it was found that a 5 per cent. solution so modified the 
conditions that the putrescence ceased, and a 24 per cent. solution inhib- 
ited the development of bacteria, so that the liquefaction of the gelatine 
was practically stopped. 


ate to retard putrefaction to be 
tion of the solution 


Other experiments showed that in an atmo- 
sphere impregnated with ammonium carbonate meat could be kept for 
six months, and at the end of that time remain nearly unaltered. 

Dr. Gottbrecht also discusses the conditions under which products of 
putrefaction may act prejudicially to the originators of the putrefaction. 
This he believes to be due to a toxic action dependent on the degree of 
concentration. He points out that cadaverine, a product of decomposi- 
tion of a cadaver, in certain degrees of concentration acts as a direct 
poison upon the abscess cocus, and he concludes that, similarly, all 
a 


products of tissue change in living organisms can become noxious to 


their originators as soon as their quantity exceeds a certain limit. 





Early History of the Thermometer. 
o —_— 

A particularly praiseworthy aim of the present enlightened generation 
is the desire to learn the interesting incidents which generally surround 
the origin of many useful inventions that now hold such important 
places in the scientific world. The origin of the thermometer, the sub- 
ject of this brief sketch, is, unfortunately, says The World’s Progress, 
shrouded in the mystery of past ages, as is the case with some other great 
inventions. It is said that in Italy, 
the middle ages, was disting 


which, during the latter portion of 
uished by the attainments and discoveries of 
its scientifie men, the novel idea of measuring the degree of heat pre- 
sented by the atmosphere at different periods was first conceived. 

In a work published in 1626, the author, a physician named Santorio, 
of Padua, claims the honor of having invented the thermometer. The 
same claim is made by Cornelius Drebbel, of Alkmaar, in Holland. It 
appears, however, that while Santorio was the first to point out the use 
of the instrument, Drebbel had also discovered and made its properties 
known before he heard anything of the invention of the Italian phys- 
ician. it was invented the thermometer was used 
principally for ascertaining the changes of temperature. The instru- 
ment was of the simplest kind. A glass tube was formed with a ball at 
one end, and the other end was open and inserted in a vessel partly 
filled with mercury or colored spirit. Previous to this the air inside the 
instrument was heated by a lamp, so that when the temperature of the 
atmosphere was increased, it caused the air within the ball and the tube 
to be rarefied. As this expanded and occupied more space it pressed 
down the spirit ; on the contrary, when the temperature was reduced, its 
pressure upon t 


For some time after 


o 
= 


he surface of the spirit decreased, and the latter was 
forced higher up the tube, as the quantity within became contracted in 
bulk. was then fixed beside the tube divided into degrees, so 
that the several changes could be measured as correctly as might be ex- 
pected from the simplicity of the contrivance. 


A scale 


The invention soon at- 
tracted the attention of the celebrated Robert Boyle, who had already 
made great improvements in the air pump, and shortly after the year 
A French 
philosopher, named Amontons, invented an air thermometer in 1702. It 
was about 4 feet long, and consisted of a tube open at both ends, one end 
turning up and terminating in a ball with an aperture, so that there was 


1646 he engaged in the attempt to improve the thermometer. 


the pressure of two atmospheres on an enclosed column of mercury, 
which was about 264 Some spirit floated on the top of 
the mercury, and in this a piece of wire was inserted, while on top was 
an index which showed the various changes on the scale attached to it. 
Some of these thermometers were tolerably correct in their working ; 


inches in length. 


but they were all defective in one particular, since the several expanses 
of the air are not exactly in proportion to the heat contained in the at- 
mosphere. To remedy this the members of an Italian academy, towards 
the middle of the 17th century, constructed instruments in which alco- 
hol or spirit of wine was used instead of mercury. In that case the in- 
strument was much like those of the present day. 

The thermometer general use isa slender tube of 
glass, terminating in a ball containing mercury, the air having been ex- 
pelled and the tube afterwards hermetically saeled. The idea of employ- 
ing mercury for the purpose of measuring degrees of heat by its expansion 
is supposed to have first occurred to Dr. Halley, but he did not employ 
it, owing to the range of its expansion being much less than that of al- 
eohol. While the invention of the mercurial thermometer is ascribed to 
Reaumer in 1709, 
this country. 


which is now in 


it was not till 1724 that this instrument was known in 
In that year a mercurial thermometer, which had been 
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invented by Fahrenheit, of Amsterdam, in 1720, was described in a pa- |and to save himself from falling he thrust his disengaged hand against 


per read to the Royal Society, iu which it was shown that the mercury 
more nearly represented the alteration in the amount of heat in the at- 
mosphere than either alcohol or air. 

Other kinds of thermometers have been invented for combined pur- 
poses. One of the chief of these is rather a barometer and thermometer 
united in the same instrument. Another, in which colored sulphuric 
acid is employed as an indicator, is, in fact, two thermometers, and is 
termed a differential thermometer. A curious fact to be noted in this 
connection is the kinds of thermometers adopted by the different coun- 
tries. For instance, the Fahrenheit (German) is the one in general use 
in this country; the Germans use the Reaumur (French); while the 
French adopt the Celsius (Swedish), calling it Centigrade. 

The services of the thermometer prove to be invaluable in illustratin 
many important and interesting phenomena of heat. Thus the 
ing and descending currents produced in water when heated are due to 
the water becoming lighter, which phenomenon is applied in warming 
buildings by means of hot water pipes proceeding from a boiler in the 
basement. Faraday discovered the fact that two pieces of ice, when 
pressed, would freeze together, even in hot water, and this has been fur- 
ther illustrated by pressing crushed ice into various shapes of moulds, 
thus giving the true theory of the formation of a snowball. 


o 
5 


ascencd- 








ITEMS OF INTEREST FROM VARIOUS LOCALITIES. 
—_ 

Mr. REGINALD MurRRAY, Geological Surveyor to the Victorian Gov- 
ernment, has made a report to the Home Office upon the brown coal | 
deposits of Gipsland. Mr. Murray remarks, in the first instance, that 
although the term brown coal is used, the deposits to which it is applied 
vary in character. While in some places they show the distinctive 


woody structure of lignite, in others that formation is so far obliterated | 


as to warrant the use of the term coal. The principal areas in which 
this material is found are in the vicinity of the Latrobe and its affluents, 
the Morwell and the Moe, and underneath some of the slopes of the ad- 
joining ranges. 
Murray to be over 109 square miles. For 20 years past the existence of 
these deposits has been known, but it is only recently that systematic 
attempts have been made to work them. The fuel possesses the charac- 
ter of a brown coal, the woody structure being almost entirely absent; 
and Mr. Murray, from personal observations, testifies that it burns well 
and cleanly, with good heat, no unpleasant odor, and little ash. 
vertical thickness of the deposit in one locality is said to be immense, 
bores in some instances proving a thickness of seam of over 132 feet. 
Mr. Murray is firm im the belief that the field is bound to be 
portant one. 


Mr. G. F. Macmun, Superintendent of the Natick (Mass.) Gas Light 
Company, has during the past year, and in the face of determined oppo 
sition from the local electricians, nevertheless been able to make a good 
showing. In fact, to quote his own words, the outlook at Natick for 
progress on the side of the Gas Company is brighter thanever. Here is 
what the gentleman says in respect thereto: ‘‘We have this past year 
put our works in good condition in every respect, and have also made 
some extensions to our main system. 
for repairs, etc., during the last year than in any five previous years, 
and also declared our annual dividends of 8 per cent. for the stockhold- 
ers. Indeed, we now feel better able to fight the battle than ever.” 
That is the sort of news which we like to poate. 


a most im- 


We have expended more money 





THE proprietors of the Danvers (Mass.) Gas Company are now selling 
gas at $2.70 per thousand for illuminating purposes, the rate for gas 
used for cooking, heating, and power purposes being $2 per thousand. 
Next season the Company will likely make important main extensions. 


Axout a fortnight ago the Editor 
newspaper ‘‘ remarked,” in his ‘ 
our readers will all agree with us when we say that we ought to have 
cheaper gas.” Some days afterward that Editor was surprised at the re- 
ceipt of a letter, bearing the signature ‘‘ Many Readers,” making the 
following inquiry: ‘‘Then why in Sam Hill don’t you put down the 
price of your paper ?” 


of a certain 
<— 


well-known Western 


‘editorial squibs”: ‘‘ We have no doubt 


Darwin A. HENRY, an expert electrician, and Superintendent of Con- | 
struction for the East River Electric Light Company, of this city, was | 


instantly killed in the dynamo room of the Company’s plant, on the | 


afternoon of the 2d inst. 
wire down behind the switchboard to connect the former to a new 
**double-throw ” switch. 


The total extent of these districts is computed by Mr. | 


The | 


He was engaged in an attempt to pass a live | 


The ladder on which he was standing shifted, | having been handed in by a firm of naphtha lighting contractors. 





ithe board. Unfortunately, he caught the brass feeder-bar of the switch 
| board, and the current felled him. He died instantly. Deceased was a 
| son of Mr. Charles B. Henry, Superintendent of the Standard Under- 


; ground Cable Company, of Pittsburgh, Pa. 


IT is announced on pretty good authority that the long contest be 
tween the New Brunswick (N. J.) Gas Light Company and the local 
electric light suppliers is about to be brought to an end. 
|of the Gas Company will dictate the purchase terms. 


The proprietors 


ONE of the very interesting exhibits at the Paris Exposition is that of 
M. Deleiul, 
and other chemical apparatus, shows a beautiful set of gas testing appa 


of Paris, who, amongst an excellent collection of balances 
ratus, on the model of that employed by the city of Paris. This portion 
of the exhibit consists of a Dumas and Regnault’s photometer, an exper 
illum 
inating power of the same being equal to 1 carcel, the French standard 
of light, equal to about 9.6 candles—and an automatic balance by which 
|the quantity of oil consumed in the standard is weighed, and which in 


imental gas meter, a clock, a Bengel standard photometric lamp 


dicates by a stroke on a bell the beginning and the finish of the experi 


| ment. 


Supt. ADAMS, of the Richmond ( Va.) city gas works, is completing an 
extensive system of betterments on that plant. 
| walls have been raised 7 feet, 
iron roof of the trussed pattern 


The old retort house 


and the building is to be covered with an 


The 


250,000 cubic feet each 24 hours. 


bench additions will put the plant 
in position to supply at least 1,: 


which were closed on 
19th. 


THE transfer books of the Boston gas syndicate, 


August 31st, are to be reopened on September 


THE following, from an occasional correspondent, is likely to be read 
with interest: ‘‘The Boston News Bureau recently contained the follow 
ling: ‘Mr. J. E. Addicks is in New York, 
| bring with him the certificates of stock of the 
A meeting of the Trustees will then be called, and the 
assets will be Thus holding a syndicate certificate of 
$10,000 will receive $10,000 second mortgage 5's, $5,000 stock and a cash 
dividend of 2} per cent. It is figured the 5’s will bring $95, stock $70, 
which, with cash dividend of $275, would give a total of $13,2 
| $10,000 certificate. There will be a division later of 33 per cent. on the 


and when he returns he will 
say State Gas Company. 
first division of 
man 


made. a 


75 for the 


full value of the original certificates in equal parts of income bonds and 
stocks. 50,000 shares of stock, and it is stated that the 
stock is already earning at the rate of 5 per cent. 


There are only 
As there is no ques- 
tion but that the Company is more than earning fixed charges, it is be- 
first, 
There is a manifest pur- 


lieved the second mortgage bonds should sell fully as high as the 
for the reason that they have 40 years to run.’ 
pose to sharpen the public appetite for the junior securities of the Bay 
State Gas Company in advance of their issue. The talk now is 65 to 75 
for the stock, and ahead of that come the incomes, then the second mort- 
gages, and then the first lien collateral bonds. These last are not quite 
up to par yet, and are paying regular interest. The second mortgage in- 
terest accrues from July 1, There 


ny will show a book balance for the stock at the end of the year, but 


prox. is reason to believe the Compa- 


whether anything will be paid on the stock, or even on the income 


bonds, is open to question. The consolidation of the gas companies had 


two aims, one speculation and one investment. The former is promoted 
by capitalizing the properties to the extent, at least, of their full value, 
The invest- 
ment character of the undertaking consists in developing the net earn- 


and in the constant acquirement of additional gas plants. 


ing power of the consolidated plant, by cheapening the costs of produc- 
tion and delivery, and in encouraging consumption. Economies are al- 
ready great, and may be even greater as changes are brought about with 
prudent despatch ; but let no investor forget that there is a world of dif- 
ference between the primitive Massachusetts way of issuing stock certifi- 
cates only against the value of gas plants, and the modern method of 
making certificates the last lien, 
classes of prior lien bonds ahead of these. 


with contingent income bonds and two 
The money is to be made off 
the junior securities, and while there is no wish to cheapen these, there 
is a desire to suggest the desirability of caution in making purchases of 
| such securities until their value has been clearly demonstrated. A 
| monthly or quarterly exhibit of the operations of the Consolidated Com- 
| pany would be the most satisfactory demonstration.’ 





AT a meeting in August of the Board of Aldermen of Middletown, 
N. Y., but two bids for lighting the public lamps were received, 
which was submitted by the local electric light company, the second one 
The 


, 
one of 
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fact that the Middletown Gas Company, which for over twenty years | 
had lighted the principal streets, did not put in a bid excited much sur- | 
prise, and for some days the failure was the talk of the town. And 
here comes in a very odd method of dealing. It seems that at the Board 
meeting prior to the one at which the bids were received, the matter of 
public lighting was discussed, and on the score of ‘‘ economy,” the 
Board, or a portion thereof, managed to have it ordered that the Com 

mittee on Street Lighting be authorized to solicit bids for lighting the 
lamps, instead of securing the same, as formerly, by the method of 
public advertising. Ald. Startup, as Chairman of the Committee on 
Lighting, in replying to an inquiry made by Ald. Wolf, which inquiry | 
was duplicated by Mr. Sheerin, asto whether the Gas Company had been | 
solicited to make a bid, replied in the affirmative. 
the the Gas Company disclosed the fact 
that the Company had neither verbally, nor in writing, been asked this 
year to submit figures for public lighting. In fact, 1t may well | 
be taken for granted that the most greatly surprised man in Middle 
town was Superintendent Todd, of the Gas Company, who had been 
looking anxiously in the newspapers for the usual advertisement | 


This reply was false; 


for inquiry at office of 


requesting the submission of bids for the pubiic lighting—particularly | 

the which the working would | 
expire on the first inst. The effect of this disclosure, which was speed- 
ily brought to the attention of the Board, was rather startling, and 
resulted in the passage of a motion to ‘lay over the matter of street 
lighting.” In the meantime the City Clerk, on the advice of the City 
Attorney, served notice on the Gas Company, and the electric lighting 
and naphtha companies as well, to submit bids for the public lighting 
just as if no bids on the lighting for the current year had been sub- 
mitted at all. Comment on the above plain statement of the facts in the 
case would neither add to nor take away from the duplicity of certain 
members of Middletown’s Board of Aldermen. 


as contract under Company was 


On the morning of August 26, about 300 feet of the Lake Shore Gas- 
Coal Company’s tipple, located at Ciera Station, on the Pittsburgh, | 
McKeesport and Youghiogheny Railroad, collasped. The tipple con- 
tained two men and perhaps 14 coal cars at the time of the accident. 
The Superintendent (Mr. Jos. Weaver) and his brother were seriously 
injured. 


SomME weeks ago it was positively asserted that control in the Lincoln 
(Neb.) Gas and Electric Light Company had been sold by President 
Walsh and his associates to a syndicate of Missouri capitalists. This is 
not so for the property still remains in the hands of its original owners. 
It is not denied, however, that an offer was made forthe plant, but the 
same was not accepted. 


A CONSIDERABLE concession in gas rates has been made by the pro- 
prietors of the Atchison (Kas.) Gas Company. We are not informed as 
to the new schedule, but are somewhat surprised to find this statement 
respecting the Company in the columns of the local Patriot—not that 
our surprise is based on the fact that what the Patriot prints is not 
true. No; our surprise springs from the thought that the Patriot can 
find anything good to say of any gas company. Here is what this 
courageous editor tells his readers: ‘‘ While other cities are complain- 
ing of the poor quality of gas furnished by their local companies, and 
about the high prices they have to pay for the inferior gas, Atchison is 
happy in having the best managed Gas Company on the Missouri river 
and is burning the best quality of gas in the West. The price has been 
recently reduced, so that it now cost but little more than coal oil.” 


Well, Well! 


As announced in our *‘‘ Market for Gas Securities” report in the last 
issue the Hon. Edward Murphy, Jr., has been chosen President of the 
Troy (N. Y.) Gas Company, succeeding in that position Mr. Thomas W. 
Lockwood. This is the initial step in the scheme for perfecting the con- 
solidation of the Citizens and Troy Gas Light Companies and the Troy 
Fuel Gas Light Company. It is also said that the local electric hghting 
interests will eventually come under the charge of those now in control 
of the gas interest. 


THE retort house and purifying plant of the Meridian (Miss. ) Gas Com- 
pany have been completely reconstructed, and on a very much larger 
scale than that which formerly obtained. 


Mr. CHARLES Batcom, Assistant Superintendent at the Newton and 
Watertown (Mass.) works, was in this city last week: He reports a good 
outlook for the gas business in the Bay State. 





THE public lighting of San Francisco, which last month had given 





poor satisfaction both to the citizens and the contractors, because of the 


sudden development of naphthaline deposits in many of the lampservices, 
is now answering every requirement as to illuminating power and volume. 


Mr. ALLEN, Clerk of the Massachusetts Board of Gas and Electric 
Light Commissioners, has just returned from an outing in the great 
lake region of Canada, He had his faithful camera with him. 

Messrs. SHICKLE, HARRISON & HowarbD, of St. Louis, Mo., are under 
contract to build a large holder (to rest in an iron tank) to the order of 


the Dever, Col., Gas Company. 


Mr. JoHN GimpPrER, the able Superintendent of the Leavenworth 
(Kas.) Gas Company, has completed his investigation of the water gas 
types of apparatus now in operation at various points in the States. This 
the Directors of the Company, who 


he instance of 
were desirous of determining whether it would be in line with economy 


trip was made at t 
to manufacture water gas at Lea, enworth. They could not have secured 
and the 
ind with the latter in respect to the completeness 
is that he did not manage to find his way to 42 Pine 


” 


or chosen a better or fairer expert than ‘‘ their own Gimper, 
only fault we have to { 
of his recent tour 
street. _ 

THE medical fraternity of Erie, Pa., are using the local gas works as 
a sanitarium for their patients afflicted with whooping cough. One day 
last week Superintendent Hill furnished accommodations for no fewer 


than 19 such sutferer 


THE Georgia Gas Company, of Chattanooga, Tenn., has been incor- 
g | ; 


porated. 


THE projectors of the Hyde Park (Chicago) Mutual Fuel Gas Com- 

l 7 > aS a 7 
pany say that they will be in readiness to furnish gas on or before Feb- 
ruary Ist. The plantis to be located on Langley street, close to the 
tracks leading to the stock yards. The process to be employed is similar 


to that in use at Jackson, Mich., and the rates at which the gas is to be 
suppiied are For lighting purposes, 75 cents per 1,000; for fuel use, 


50 cents per 1,000 


THE Spencer (Mass.) Gas Company is introducing in that town the 


‘‘Union System” of house heating. This is nothing more than main- 
taining a system of heating by hot water, gas being used as the heating 


agent. 


A CERTIFICATE incorporating the National Fuel Gas and Water 
Works Construction Company was recently filed by Messrs. Charles B. 
Harris, New York, Frank D. Moses, of Chicago, and Moses H. 
Daniels, of Montclair, N. J. ‘The concern is capitalized in $100,000, and 
and operate gas and water works in Montclair. 

need not give themselves any trouble over this 


of 


proposes to construct 
The local gas suppliers 


venture. 


THE Holyoke (Mass 
the Appleton street railroad bridge, in order that gas may be laid on at 
the premises of the Merrick Lumber Company. 


Gas Company’s mains are being earried under 
. > 


WE understand that the Laclede Gas Company, of St. Louis, has filed 
a bond with the City Register in the sum of $25,000, for the purpose of 
assuming the contract of Chas. A. Brown (ordinance No. 15,265), who 
had agreed under it to light the northern section of the city by electric- 
ity for a period of 10 years. The Laclede Company is enabled to assume 
the contract because of a supplemental ordinance, passed Aug. 13, 1889. 


SomE time ago we noted that the Portsmouth (O.) Gas Company had 
determined to engage in the supply of electric lighting, and to that brief 
mention we are now, through the courtesy of a correspondent, enabled 
to add the following details : ‘‘The Portsmouth Gas and Electric Light 
Company has been incorporated with a capital of $100,000, which has 
all been taken by Messrs. Henry Padan, Emanuel Miller, M. R. Tewks- 
bury. F. B. Kehoe, W. M. Pursell and W. C. Silcox. It is the intention 
of the proprietors to go to work immediately. and as the plans for the 
building are in the hands of Architect Ayer, it is likely that in less than 
three months the plant will be in operation. The building, which will 
be located on the site of the present office of the Company, is to be a 
1-storv structure, and is to be 35 by 70 feet in dimension. Although 
plain in appearance, the building will be sufficiently ornamental for its 
purpose, and will be surmounted by a tower, in which will be placed a 
water tank. An Otto gas engine of 72-horse power, to be stationed in 
the basement, will supply the power ; and the dynamo capacity will be 
equal to the supply of 1,000 incandescent (16-candle power) lamps. The 
contracts for the apparatus, works, poles, etc., have been awarded, and 
Superintendent Wilkiemeyer, who, by the way, is wonderfully popular 
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in the district, can be depended on to keep the contractors up to their 
work. He has made many betterments on the gas plant, and the sérvice 
of the Gas Company has never been so good as at present. Perhaps the 
reduced gas rate (it was cut not long ago from $2 to $1.75 per 1,000) may 
have had much to do with the increased prosperity of the Gas Company; 
but there can be no blinking the fact that the new Superintendent's meth- 
ods are of the sort calculated to win favor.—A. T. T.” 


FreEpD. 8. CLARK and his associates assert that they have raised the 
capital ($500,000) necessary to go on with the proposed fuel gas supply 


for Grand Rapids, Mich. It is not claimed that plant construction work 


will be begun this winter, the idea being to prepare the distribution sys- 


tem in advance of the works proper. We are of the opinion, however, 


despite all the bluster of the promoters, that the promised supply of fuel | 
The object behind the agitation is 


gas at this point is not really meant. 
to obtain control of the existing Gas Company. 


THE decision of the courts in respect to putting an embargo on the 


construction of the plant of the opposition Gas Company at Elizabeth, 
N. J., has been given. 
of which are pushing things vigorously. 


THE Stacey Manufacturing Company will build the telescopic gas- 
holder, proposals for which were recently asked for by the Board of Gas 
Trustees, Hamilton, O. The bid price was $21,400. 


THE 43d annual meeting of the stockholders of the Providence Gas 
Company was called to order by President Amos C. Barstow, and Secre- 
tary A. B. Slater read the records of the last meeting, which were ap- 
proved. President Barstow then read the 42d annual report of the 
Board of Directors, which covered the year from July 1, 1888, to July 
1, 1889. The production of gas for the year was 438,974,000 cubic feet, 
ap increase over the previous year of 34,492,000 cubic feet. The net re- 
ceipts for the year from products were: Coke, $39,171.59; tar, $8,766.37; 
ammonia, $5,693.23 ; total, $53;637.19, a gain over the year preceding of 
$2,703.03. The quantity of coal carbonized was 39,723 tons. The 
Board had been able to make a further reduction in the price of gas. 
The Board have investigated the question of making water gas, and 
have ordered a full set of apparatus for the manufacture of water gas, 


but will maintain all the coal apparatus intact, in case they should have | 


to return entirely to it. The water gas properly mixed with coal gas, it 
is believed, will give a superior quality of gas, as in some respects water 
gas possesses advantages over coal gas. An extended trial, however, 
can demonstrate this beyond any doubt, and the Board will certainly use 
nothing but the best means of illuminating. Since the last addition of 


capital stock the Company has not only more than doubled its produc- | 


tion of gas, but has reduced the price to $1.40. The increasing consump- 
tion within late years for cooking purposes will still further tend to re- 
duce the price of gas. The Company closed the year entirely free from 
debt. The next business was the election of nine Directors, and the fol- 
lowing named gentlemen were elected bya viva voce vote: Col. William 
Goddard, Hon. Amos C. Barstow, Alpheus B. Slater, Hon. Royal C. 
Taft, Edward Pearce, Jesse Metcalf, Amos N. Beckworth, George W. R. 
Matteson, Lucian Sharpe. There being no further business, the stock- 
holders’ meeting adjourned. Subsequent to the adjournment of the 
stockholders’ meeting, the Directors held a meeting and organized with 
the selection of officers to serve for the year ensuing. These are: Presi- 
dent, Amos C. Barstow; Vice-President, Col. William Goddard ; Secre- 
tary and Treasurer, A. B. Slater. 
journed. 


The Directors’ meeting then ad- 


Last week Mr. Wm. A. McEwen, who has for years most acceptably 
filled the position of Secretary and Treasurer to the Capital City Gas 
Light Company, Des Moines, Iowa, was, at his own request, transferred 
to the home office of the United Gas Improvement Company—the latter 
corporation being in control of the Capital City plant. Mr. M. T. 
Wright, of Philadelphia, takes Mr. McEwen’s place at Des Moines. 





TonawanDa, N. Y., experienced a conflagration, on the evening 
of August 29, that at one time looked very serious. Fortunately, the 
flames were extinguished before considerable damage was done. 
Among the sufferers was the Tonawanda Gas Light Company, the 
offices of which were thoroughly drenched. 





THE strike among the employees of the Allegheny County Light Vom- 
pany (Pittsburgh, Pa.), reported in our last, wassettled this week. The 
strikers were taken back, and the wages of the carbon-setters were placed 
at $2 per day, This is a victory for the men, 


It is favorable to the opposition, the promoters | 


‘*T NOTE your recent comments concerning the dickering between gas 
and electric lighting promotors of Amherst, Mass, and believe that the 
negotiations will result in a consolidation of both companies. If the 
deal is carried through, I think the electricians—the Thomson-Houston 
Company is largely interested ip the local company at Amherst—wil] 
have the larger share of the division. —OBSERVER.” 


| 
| 





| HERMAN Poser, night watchman at the Williamsport, Pa., gas 
works, was pumping out a naphtha tank, on the evening of August 29 
In order to see how the work was coming on he ignited a match and 
placed the flaming lucifer close to the mouth of the pump. An explosion 
| followed, and Poser is now well smeared with cooling lotions. When 
| he recovers, the riot act should be read to him. 


THE following schedule is the one in force in Buffalo for regulating 
the time of lighting and extinguishing the public lamps 
| and gas - 


both electric 


Month. Light. Extinguish. 
January.... 5:20 P.M. 6:50 A.M 
Mebruary.... ...... 5:50 ‘ 6:20 ‘* 
March.... 6:50 * 5:20 
eee 7:20 4:50 
May... 7:50 al 
June... 8:40 3:40 
Was yess «us 8:40 4:10 ‘ 
August 7:40 4:10 
September ..... 6:20 4:50 
October... . 5:50 5:20 *‘ 
November ........ 5:20 * 5:50 
December.......... 5:20 “ 650 


The Brush, Thomson-Houston and United States 
panies are paid 45 cents per night for each lamp 
same being 1,218. 


Electric Light Com 
the total number of 
The Buffalo, the Mutual and the Citizens Gas Com 
panies receive $1.30 per 1,000 cubic feet for the gas used in 4,241 lamps, 
which are equipped with 4-ft. burners. The total cost of public lighting 
in Butfalo for the past year was $280,000, while the expenditure on simi 
lar account this year will not fall short of $800,000. Next year an at 
tempt will be made to increase the number of hours of burning. 


Ir is understood that the capital stock of the Company which is to take 
the place of the Troy, Citizens and Fuel Gas Companies (Troy, N. Y.) 
| will be adjusted at $1,000,000. We also believe the decision has been 
|reached to make gas for the entire district (Troy, Lansingburgh and 
| Waterford) at the Hill street plant, while, should the manufacturing 
| capacity at that location be found insufficient, the Citizens works can be 
| started up at any time. This disposes of the talk that the Jatter station 


| was to be dismantled. 
| 


THE workmen engaged on the task of making the excavation for the 
holder of the Dalton (Ga.) Gas Company, when ata depth of 10 feet, en- 


| countered a vein of gas. 


It is possible that the Directors will put down 
| 


a drill for the purpose of determining whether or not they have struck 
a voluminous supply of natural gas. 


A QUEER sight was witnessed in New York harbor on the evening of 
Sept. 3d. A large iron-hulled ship (the 
just south of the Bartholdi statue. 


3ay of Naples) was at anchor 
The vessel was allin readiness to sail 
for Rangoon, India, on the following morning, with a cargo consisting 
of 55,600 cases of refined oil. Shortly before midnight a fire broke out 
in the cases stored under the forward hatch and a strangely weird scene 
was the result; for at times the flames would in intermittent flares reach 
to a height of 60 feet. The torch of Madame Liberty, however, shone 
undimmed through it all. 


Mr. EpwarpD WELLS, an agent of the Thomson-Houston Company, 
is in Gallatin, Tenn., with an eye to indueing the authorities to adopt 
electric lighting for the streets. The contract for the public lighting now 
held by the Gallatin Gas Light Company will soon expire. 


SENATOR INGALLS, who is Chairman of the Senate Committee on Af- 
fairs of the District of Columbia, is said to have warned the District 
Commissioners that they might overstep the regulations in granting a 
foreign corporation the privilege of tearing up the streets to lay wires, 
etc. This intimation was made no doubt in view of the proposed action 
by the Commissioners to grant the Electric Heat and Power Company 
the right to lay underground conduits for the supply of incandescent 
electric lighting in the District, and which grant is now before the courts 


in consequence of injunction proceedings to which the Washington Gas 
Light Company is a party. 


THERE is some talk in St. Louis of organizing an opposition Company 
to compete with the syndicate now in possession of the Laclede Compa 





ny’s rights, 
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Gas Engines for Driving Dynamos. 
The use of 


ot 
gas 


mos is making good headway, and, better still, 


motors for operating dyna- 


such use is attended with satisfactory results 
where the method of operating receives the 
proper attention. To show the truth of our re- 
mark that the system makes headway, we cite 
A 
Otto engine is employed at Iowa City, Iowa, 


the following instances 20-horse power 
to drive a 40-light Western electric dynamo 
from which only 16 lamps are now being op 
erated for street lights on a three-mile circuit. 
As soon asthe number of lights is increased 
an additional engine will be installed. The Ra 
cine (Wis.) Gas Company is now employing 
two Otto gas engines—one of 15-horse power 
and the other of 50 horse power—to drive a 
specially-wound No. 8 Brush dynamo, operat 
ing sixty-two 2,000-candle power lights on an 
1l-mile circuit, on a total run of 955 lamp 
hours; the expenditure of gas was at the rate 
The Grand 
Forks (Dak.) Gass Company is now installing 
a 20-horse and a 50-horse power Otto engine to 
drive a mixed arc and incandescent plant. 


of 234 cubie feet per lamp hour. 





Advertising for Cheap Engineers. 
_ 
The American Engineer, in writing on this 
topic, says: There are some men who seem 
never to improve or learn by experience and 


results. They are to be found in every com- 


munity. Although positive evidence and un- 
deniable facts are brought frequently and 


strongly to their notice, they are ready to see 
faults in others, and will blame them for mis- 
fortune and accident through mismanagement, 
oversight or carelessness, but fail to correct 


39 and 41 Chambers Street. | 


, Corner Ninth and Arch Streets. | 


| their own shortcomings. In their ‘‘ know it all 
wisdom” how loud they are in proclaiming, af 
ter some disaster or accident, what should have 
been done; with what minuteness will they 
But it 
not occur to these men that in some details of 


dor S 


point out defects and deficiencies. 


their own affairs they lay themselves open to 


unfavorable criticism. We cite a single in 


stance that fully illustrates what we refer to 


Day after day the public are informed of dis 
asters and accidents, of destruction of life and 
property—the results of boiler explosions. Tl 
cause of nearly all these explosions is known 


Defects in many boilers most certainly exist and 


are expected to occur more or less, but boilers 
should be in charge of men who can detect 
defects. The persistency of steam users in 


employing incompetent men to look after boil 
ers and machinery in the face of almost dail 
calamities is something unaccountably strang: 
and marvelous. The ignorance of some men 


put in charge of steam machinery is simply as 


|tonishing. The coo] and fraudulent assumption 
|they display in passing for engineers makes 


And 
will advertise for cheap engineers 


them a laughing stock. yet steam 


isers 

Not many years ago we found boys in charge 
|of boilers and engines at factories employing 
girls. 


;}men,women and young 


4 


Not many ye: 
‘* Want 


engine and 


ars 
| ago we read advertisements like these 
to take 
| boiler and mind a horse 


charge of an 
‘*Wanted an e1 


make 


ed a man 


| neer to tend a boiler and himself gene 
jally useful ;” ‘‘ Wanted an engineer to ta 

| charge of a boiler and engine and to do chores 
| about the works;” ‘‘ Wanted an engineer, must 
|be soher, steady, reliable man, wages $7 per 
| week,” and so on ad nauseam. We had hoped 
| that such advertisements as these were stoppe d, 
|but we find the public insulted by the in 
the da 


A few days ago an advertisement ap 


lsertion of them, occasionally, in 
| 


| papers, 
| peared in one of the Chicago dailies for a mai 
to tend an engine and to make himself gen 
erally useful about the house. And so it goes 
Properly and lives are lost, hands are thrown 
out of employ, ruin and loss, distress and 
mourning are all about us, and yet themen we 
refer to, for the sake of saving a few dollars, 
will persist in employing ‘‘ cheap engineers 


men who can throw in coal, sweep up, wipe 
down, waste oil, divide their attention between 


a stable and a boiler house; sweep out the 


\ he n 
the vard 


It is sadly too 


works, run errands at meal kours, and 
the boiler is not in use, labor about 
This is no over-drawn picture. 
true. And when these parsimonious employers 
are remonstrated with they will politely, or im 
politely, request you to mind your own busi 
ness, but seldom fail to add, ‘‘Our profits will 
not allow us to pay high wages to an engineer, 
and our machinery is so simple that any intel 
ligent boy can runit.” Shades of Watt and 
Stephenson ! ‘‘ Against stupidity the very gods 
themselves fight in vain.” 





The Market for Gas Securities. 
The record for the week is that of 
dullness. 


extreme 
Consolidated, however, is strong, be 

ing at 88, and any order of magnitude would 
likely put the price at 90. 
neglected, although the tone is strong. Chica 

go Trusts are up to 614. The quarterly divi- 
dend of 1 per cent. on these shares is payable 
on the 20th inst, to holders of record of the 7th 


Brooklyn shares are 





inst. The transfer books were closed on the lat 


ter date to be reopened on the 20th. The man- 
agers of the United States Equitable Company 
are paying a dividend of 3 per cent. On Octo- 
ber 3d the stockholders of the different Troy (N. 
Y.) Companies will vote on the proposition to 
consolidate the same under the name of the 
Troy Gas Company. 





Gas Stocks. 
—— 
Quotations by Geo. W. Close, 
Dealer in Gas Stocks. 


Brokert and 


16 Watt St., New York Crry. 


SEPTEMBER 9. 








2 All communications will receive particular attention. 
t=" The following quotations are based on the par value of 
$100 per share. aed 
Capital. Par. Bid Asked 
Consolidated ..835,430,000 100 872 88 
PRs dreuiitessitiscenecues 500,000 50 _ — 
ny! ee 220,000 — — — 
BRUINS sicdecsvcsssnntens 4,000,000 100 122 125 
‘ Bonds.. 1,000,000 — 113 115 
, Bonds 170,000 —_— a _ 
politan, Bonds. 658,000 — 116 118 
_ ee 3,500,000 100 102 103 
SN i ccviicccvsces 1,500,000 — 100 102 
Municipal, Bonds....... 750,000 — — 
TROEUIINENL: <ccccsusceceiisenc? -cautabext 50 —- — 
Bonds. 150,000 — — 100 
WANE ca cvcsadceyavnceenss 50 112 — 
Richmond Co., 8. [ 346,000 50 60 £70 
ee | a 15,000 — — — 
Gas Co’s of Brooklyn. 
Brooklyn........... ‘ 2,000,000 25 107 109 
Citizens ........0..0eeeeteee 1,200,000 20 60 65 
S. F. Bonds... 320,000 1000 — 103 
Fulton Municipal...... 3,000,000 100 126 127 
Bonds.... 300,000 — 106 
UIE s viavenasesveanssthon 1,000,000 10 75 7% 
Bonds (5’s)...... 368,000 — 97 — 
SO tinwivs 94,000 — 100 — 
Metropolitan.............. 1,000,000 100 88 91 
PR cca steucasseccenaveves 1,000,000 25 110 — 
cs svisvexeenteus 700,000 1000 100 103 
Williamsburgh .......... - 1,000,000 50 119 123 
Bonds... 1,000,000 — 109 112 
Out of Town Gas Companies. 
Boston (Mass.) Gas Co 2,500,000 500 240 — 
suffalo Mutual, N. Y... 750,000 100 90 95 
. Bonds... 200,000 1000 95 100 
Citizens, Newark......... 1,000,000 50 155 160 
Bonds. 45,000 — _— dew 
Chicago Gas Trust...... 25,000,000 100 61 61} 
Cincinnati G. & C. Co.. 6,000,000 100 214 218 
Consumers Toronto.... 1.000.000 50 190 200 
Central, S. F., Cal...... 80 690 
Capital, Sacramento, Cal. 58 
Consolidated, Balt....... 11,000,000 100 44} 444 
Bonds...:. 6,400,000 107 1073 
Hartford,‘ onn.......... 750,000 25 120 130 
POE GF is civcecisnciscs 750,000 20 175 180 
Laclede, St. Louis,Mo. 2,000,000 100 140 — 
Louisville, Ky...... ...... 2,570,000 50 125 130 
Little Falls, N. ¥ 50,000 100 — 100 
Bonds 25,000 — 100 103 
Montreal, Canada....... 2,000,000 100 200 208 
Memphis (Tenn. ) Gas... 750,000 100 48 51 
Bonds. 240,000 100 103 —_— 
New Haven, Conn....... 25 200 — 
Oakland, Cal.............. 35 = 354 
Peoples, Jersey City... — 60 61 
Bonds.. — _ 
Paterson, N. J......0.ccscs 25 99 102 
Rochester, N. Y.......... 50 99 100 
Syracuse, N. Y....... ° 500,000 2 — — 
St. Louis, Missouri...... 600,000 50 — 750 
San Francisco Gas Co, 660 604 
San Francisco, Cal.... 10,000,000 100 592 60 
Washington, D. C....... 2,000,000 20 195 198 
Wilmington, Del........- 50 200 208 
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Advertisers Index. 


GAS ENGINEERS. 
Jos. R. Thomas, New York City .. 
Wm. Henry White, New York City 
Wm. Mooney, New York City 
William Gardner, Pittsburgh, Pa 
Fred. Bredel, N. Y. City 


CHEMISTS. 
Durand Woodman, New York and Newark, N. J 

PROCESSES. 
National Gas Light and Fuel Co., Chicago, IIIs. 
Bartlett, Hayward & Co., Baltimore, Md 
Wm. Henry White, N. Y. City.. 
United Gas Improvement Co., 
Henry Pratt & Co., Chicago, Ill 


Phila., Pa 


GAS AND WATER PIPES. 
Gloucester Lron Works, Phila., Pa 


Mellert Foundry and Machine Co., Reading, Pa (John Fox, 


Selling Agent, N. Y.)........ 
Ohio Pipe Co., Columbus, Ohio 
M. J. Drummond, New York City 
R. D. Wood & Co., Phila., Pa...... ; 
Warren Foundry & Machine Co., New York City 
Donaldson Iron Co., Emaus, Pa 
Dennis Long & Company, Louisville, Ky 


GAS WORKS APPABATUS 
CONSTRUCTION. 


James R. Floyd & Sons, New York City 
Continental Iron Works. Greenpoint, L. I 

Deily & Fowler, Phila., Pa........... 

Kerr Murray Mfg. Co., Fort Wayne, Ind 

Stacey Mfg. Co., Cincinnati, Ohio 

Bartlett, Hayward & Co., Baltimore, Md 

Morris, Tasker & Co., Limited, Phila., Pa. 

Davis & Farnum Mfg Co., Waltbam. Mass 

R. D. Wood & Co., Phila., Pa.... .. 

Bouton Foundry Co., Chicago, [lls Pee : 
Smith & Sayre Manufacturing Co., New York City.. 
Fred. Bredel, N. Y. City — 

United Gas Improvement Co., Phila., Pa 

Henry Pratt & Co., Chicago, Il. : 
National Gas Light and Fuel Co., Chicago, Tits.... 
Simpkin & Hillyer, Richmond, Va. 


INCLINED RETORTS. 
Laclede Fire Brick Manuf’g Co., St, Louis, Mo... 


GASHOLDER TANKS, 
W.C. Whyte, New York City. 
J. P. Whittier, Brooklyn, N. Y 


GASHOLDER PAINT, 


The Government Waterproof Paint Co., Boston, Mass 


RETORTS AND FIREBRICK. 
J. H. Gautier & Co., Jersey City, N.J.. 
B. Kreischer & Sons, New York City 
Adam Weber, New York City.... pe etoeils 
Laclede Fire Brick Manuf’g Co., St. Louis, Mo....... : 
Brooklyn Retort and Fire Brick Works, Brooklyn, N.Y . 
Borgner & O’Brien, Phila., Pa... 
James Gardner, Jr., Pittsburgh, Pa. hatin 
Henry Maurer & Son, New York city.... xe 
Chicago Retort and Fire Brick Co., Chicago, Ills........ 
BaJtimore Retort and Fire Brick Co., Baltimore ; 
Oakhill Gas Retort and Fire Brick Co., St. Louis, Mo, 
Emil Lenz, New York City ... 
REGENERATIVE FURNACES, 
Bartlett, Hayward & Co., Baltimore, Md 
Fred. Bredel, New York City 
Chicago Retort and Firebrick Co., Chicago, Ills 
Wm. Henry White, N. Y. City............- 
J. H. Gautier & Co., Jersey City, N. J. 
SCRUBBERS AND CONDENSERS, 
G. Sbepard Page, New York City 
R. D. Wood & Co., Phila., Pa. 
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GAS GOVERNORS, 
Connelly & Co., New York City bene es 
Fred. Bredel, N. Y. City. Sasales aes -.. 338 
Friedrich Lux, London, England ; oe 353 


SELF-SEALING MOUTHPIECE DOORS, 
Smith & Sayre Mfg. Co., New York City. - 350 


TAK AND CARBONIC ACID EXTRACTOR, 


Geo. Shepard Page, N. Y. City ior -- &0 


CEMENTS, 


C. L. Gerould & Co., Brooklyn, N. Y 


GAS ENKRICHIERS, 


Standard Oil Co.. Cleveland. Ohio 


GAS METERS. 
Harris. Griffin & Co., Phila., Pa ‘ 
American Meter Co., New York and Philade!phta 
lhe Goodwin Gas Stove and Meter Co.. 
Nelme & Meiihbenny, Phila. Pa 
D. McDonald & Co. Albany, N.Y 
Nathaniel Tufts. Boston, Mass 
Maryland Meter and Manufacturing Co., Baltimore, Md 
John Hillen, Brooklyn, N.. ¥ 


Philadelphia, Pa 


EXMAUSTERS. 
P.H & F. M. Roots, Connersville, Ind 
Smith & Sayre Manufacturing Co., New York City 
Wilbraham Bros., Philadelphia, I’a 
Couuelly & Co., New York City 


GAS COALS, 
Penn Gas Coal Co., Phila., Pa 
Perkins & Co., New York City 
Newburgh OUrrel Coal Co., Baltsmore Md.. 
Despard Cuul Co., Baltimore, Md 
Chesapeake and Ohio R.R. Coa! Agenvy, N. Y. City 
Westmoreland Coal Company, Phila., Pa 
J. & W. Wood, New York City 


CANNEL COALS, 
Perkins & Co., New York City 
J). & W. Wood, New York City 
VALI Es, 


Ludlow Valve Manufacturing Co.. Troy, N. 4 


| Jobn McLean, New York City 


Chapman Valve Manufacturing Co., 
R. D. Wood & Co., Phila., Pa. 


joston, Mass 


GAS ENGINLS. 
Schieicher, Schumm & Co.. Phila, Pa 
Clerk Gas Engine Co , Phila.. Pa 
Van Duzen Gas Engine Co., Cincinnati, Ohio 
ENGINES AND BOILERS, 


Jarvis Engineering Co., Boston, Mass 
Ball Engine Co., Erie, Pa. . ° 
Westinghouse Machine Co., Pittsburgh, Pa 


GAS LAMPS. 
G. Shepard Page, New York City. 
Standard Gas Lamp Co., Phila., Pa tee 
Welsbach Incandescent Gas Light Co., Phila., Pa 


PURIFIER SCREENS, 


~ | John Cabot, New York City 


Geo. A. Mills, Baltimore, Md............. 


GAS STOVES. 
American Meter Co., New York and Philadelphia 
The Goodwin Gas Stove and Meter Co., Phila. Pa 
STREET LAMPS. 
J. G. Miner, Morrisania, New York City........ 
sartlett Street Lamp Man’fg Co., New York City 
BURNERS. 


C. A. Gefrorer, Phila., Pa. . 368 


STEAM BLOWER FOR BURNING BREESE, 
H. E. Parson, New York City 
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PURIFYING MATERIAL. 
Connelly & Co., New York City 
Friedrich Lux, London, England. ... 

Edgewater Lime Works, Edgewater, N. J. 


COKE CRUSHER, 
C. M. Keller, Columbus, Ind... 


ELECTRICAL APPARATUS, 
Wm. Henry White, N. Y. City 


BOOKS, ETC, 
Gerould'’s System Gas Bookkeeping 
Goodwin's Directory of Gas Light Companies 
King’s Treatise 
Scientitic Books 
Management of Smal] Gas Works 
Gas vs. Electricity 
Practical Electric Lighting 
Electric Light Primer saa 
American Gas Engineer and Superintendents’ Handbook 
Digest of Gas Law 





Position Wanted 


As Superintendent of Cas Works, 


By a man of many years’ experience. Has been in charge of 
works having a daily output of from 10,000 to 600,000 cubic feet 
Best of references. Addre s 


(44-2 “A. M.,” care this Journs 


WANTED, 


A Good Foreman fora Cas Works. 


4 sober and steady man who has had some experience in the 
Apply to 





business. 
U. 8 EQUITABLE GAS CO., 
45 Broadway, Roon 


ENGAGEMENT DESIRED. 


4 Superintendent, with several years experience in the manu- 





facture and distribution of both coal and water gas, is open for 
an engagement Construction or improvements a special 
References Al. Address 


743-tf “Cc. 8.,” care this Journal! 





Situation Wanted 
AS SUPERINTENDENT OF SMALL GAS WORKS, 


By a practical young man of many years’ experience. Not 
afraid of work when needed. Practical knowledge of al 


branches. Best of references. Address 


740-2 “8S. A.,”’ care this Journal. 


6 PER GENT. 
First Mortgage Bonds 





ON CAS WORKS 


SITUATED IN GROWING WESTERN TOWNS 


Principal and Interest Guaranteed. 


INTEREST SEMI-ANNUALLY. 


For sale by the undersigned, who will furnish all necessary in- 
formation regarding them. 


JOS. R. THOMAS, 42 Pine &t., N. Y¥. City. 











The Seventeenth Annual Meeting of the American Gas Light Association 


Will be Field at Baltimore, Md. Oct.16,17 « 18. 


Persons thinking of joining the Association should read the following extract from the Constitution : 


“Sxro. 12. 


Applications for Active Membership, or for Associate Membership, or for transfer from Associate to Active Mem- 
bership, ‘must be received by the Secretary at least ten days prior to the meeting at which the application is 


acted on.” 
Lawrence, Mass. 


Application blanks will be furnished by the Secretary. 


©. J. RB. RUMPHREYS, Secretary 
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‘Situation Wanted as Manager or Supt. | Bartlett Street Lamp Mfg. Co, EDGEWATER LIME WORKS 


A young man who is a hustler in the gas business desires a sit- 
uation as Superintendent or Manager of a Gas Works. Has had 
experience in the manufacture and distribution of Coa) and 
Water Gas, and the treatment of Natural Gas by the McKay- 
Critchlow process. Good references furnished and satisfaction 

guaranteed. Address “‘ D.,” care this Office. | 


eiabiiisiiiaiitins iy Chas. F. McKenna, Proprietor. 


Globe Lamps, SHELL LIME. 


FOR 


Streets, Parks, Public Lime by the Cargo for Gas Purification. 
Buildings, Railroad ENGEWATER, BERGEN CO., Ni. J. 


LAMP POSTS 
A Specialty. FRIEDRICH LUX, 


a P. GEROULD, ° Mendota, ill. Office and Salesroom, Ludwigshafen am Rhein and London. 
40 & 42 COLLEGE PLACE, - - N. Y. CITY. 
DURAND WOODMAN, Ph.D , | Gas Companies and others intending to erect Lamps Ieee Mass 


and Posts will do well to communicate with us. 
Analytic and Technical ee — 


CHEMIs'T. 


Analyses of Coals, Oils, Lubricants. Experimental Investiga- | 
tions for Inventors. 





GEROULD’S 


System Gas Bookkeeping.’ 


Approved and adopted by many of the prom- 
inent Gas Engineers of the Country. 


Write for Testimonials an Prices. 














Sample Sheets and Price-List furnished free on application to 

















GAS GOVERNORS, 











Gas Balance. 
GREENOUGH’S 


“DIGEST OF GAS LAW.” 


Price, 35.00. 
This is a valuable and important work, a copy 


“Laboratory, 494 Broad Street, Newark, N. J. 


New York Office, ({to5p.m.) 53 Broadway. 
of which should be in the possession of every gas 


Imp in | yer company in the country, whether large or small. 


° As a book of reference it will be found invaluable. 
RICHMOND, VA. The Miner Street Lamps. [t is the only work of the kind which has ever 
been published in this country, and is most com- 


° ilete. Handsomely bound. Orders may be sent t 
Jacob G. Miner —" 


7 ’ A. M. CALLENDER & CO., 
No. 823 Eagle Ave., New York, N. Y. 12 Pine Street, N. VY. 


BENCH CASTINGS, CONDENSERS, 


Scrubbers, Purifiers, Dry Center Seals, 
FOUR-WAY VALVES, CAS VALVES, 
SULPHATE OF AMMONIA APPARATUS, 
TANKS, ENGINES, BOILERS, 
PUMPS, ETC., ETC. 

Plans, Specifications and Estimates furnished for new works, 


or alteration of old works. Correspondence solicited. Works, 
Newport News, Va. 

















MANUFACTURERS OF 














7y—,| THE NEW 


=|] |) HANDY BINDER 


e This article may be described as elegant 





[ [7 


S|MPL!Y 


in appearance, strong, durable, and possessing many special ST PERFECT GOVERNING EVER OBTAINED 





qualities of its own. It allows the opening of the pages per- 
ectly flat, whether one or several numbers are in the binder 














Any number can be taken out and replaced without disturbing 

the others. The papers are not mutilated for subsequent bind- c A Se poe oO L Db E R PA I WN od 
ing in permanent form. The binder is supplied with gilt side B 
title, and is an ornament to any desk or reading table. The Use Only 

JOURNAL, filed in the Handy Binder, becomes a yolume of great | 

value, always convenient for instant reference. Handy Binder, ‘TH e co V & i wR M E T W AT E ina ad RP oO OF Pp Al N 7. 


Postage paid, $1.00. Proof against Ammonia, and Absolutely Waierproof. Send for Prices and Particulars. 


A. M, CALLENDEK & CO., 42 Pine %t., N. ¥. THE GOVERNMENT WATERPROOF PAINT CO., 122 Milk Street, Boston, Mass. 


Gasholder Tanks & Gas Works Masonry Complete. 


PLANS ‘PREPARED AND ESTIMATES FURNISHED AT SHORT NOTICE, 


J. PP. WHITTIER, - - 499 Wythe Av., Brooklyn, N. Y. 
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No. 29 Champion. 
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STEPHEN A. MORSE, President. EDWIN F. MORSE, Secretary. 


GODFREY REBMANN, Vice-Pres. CARLTON M. WILLIAMS, Treas. 


STANDARD GAS LAMP CO., 


Main Office, 411 Cherry St. Factory, 1101, 1103, 1105 Frankford Av. 
PHeILADELY UIA, PA. 


It is to the interest of Gas Companies and Cities to double the efficiency of the 
light on streets by using Dyott’s Patent **CHAMPION” LAMPS. They save 0 
= cent. over others in cost of repairs, are ornamental, and indestructible except 

»y violence. 

Our Patent System of Instantaneously Lighting Gas (without electricity), for 
Railroad Depots is unequaled. 

mi pon igh Candle Power Burner is a very superior lamp where a concen- 
trated and brilliant light is wanted in Hotels, Stores, Depots, etc. 

Special Drawings furnished and Estimates cheerfully given, either from Arch- 
itects’, Engineers’, or our Draughtmen’s Plans. 

We manufacture every description of Plain and Ornamental Lamps, Posts, 
Brackets, Clusters, etc. Correspondence solicited. 





PATENTS. 


FRANKLIN H. HOUGH 


Solicitor of American & Foreign Patents. 
925 F. ST., WASHINGTON, D. C. 


(NEAR U.. PATENT OFFICE.) 


Personul attention given to the preparauon and prosecution 
of applications for Letters Patent. All business before the U.S. 


Patent Office attended to for moderate fees. 


No Ageney in 


the United States possesses superior facilities 
for obtaining Patents, or for ascertaining the patent- 
ability of inventions. Copies of patents furnisbed for 2 cents 


each. Correspondence solicited. 








Condensing or 
Co M PO U N D Non-Condensing. 
16 SIZES, 5 to 500 H. P. 

Not yet equaled b7 any form of Engine for 
HIGH FUEL DUTY AND SIMPLICITY. 
13 Sizes in Stock. 


STANDARD 5 tc 250 u. P. 


3000 in use in all parts of the Civilized World. 
6 Sizes in Stock, 


JUNIOR sone 4. P. 


An Automatic Engine cheaper than a Slide Valve. 


Wet Buicr. ECONOMICAL. REvIABLE. 


Over 300 Sold the Pirst Year. 








All the above built strictly to Gauge with 
INTERCHANGEABLE PARTS. 


SELLING DEPARTMENT IN THE 
UNITED STATES. 


{7 Cortlandt St. 
Boston, Hathaway Building, 
Pittsburgh, Westinghouse Build’g 
Chicago, 136, 158 Lake St. 


Philadelphia, — 603 Chestnut St. M. R. Muckle, Jr. & Co, 


St. Louis, 302, 304 Washington Av. : 
Kansas City, —3{2 Union Avenue, — 


New York, 1 ; 

l Westinghouse, 
Church, Kerr 

| & Co, 


Denver, 1330 Seventeenth St, 
Omaha, 
Pine Bluffs, Ark. Geo. M. Dilley & Sons, 
Salt Lake City, 2595. Main St. ) Utah & Montana 

Butte, Mont. i, Granite St. { Machinery Co. 
San Francisco, 2, 23 Fremont Street, Parke & Lacy Co, 
Portland, Or. 33, 35, Front St. Parke & Lacy Meh. Co, 


’ 


1649 Capitol Avenue, F. ¢. Ayer. 


Charlotte, N. C.36 College St. ) 
Atlanta, Ga. 45 §, Prior St. , 
Dallas, Tex. Keating Imp. & Machine Co, 
Chattanooga, Tenz., ¢. B. James & Co, 


REPAIRS CARRIED IN STOCK. The D. A. Tompkins Co, 


SEND FOR ILLUSTRATED CATALOGUES. 


ENGINES 


LJ 
C3 
prone | 
Lome | 
— = 
c5 
= 
fem 
73 
Lal 
- 








NEW GA 





P. H. & F. M. ROOTS, Patentees and Manufacturers, CONNERSVILLE, IND. 


8. S. TOWNSEND. Gen, Agt., 22 Cortlandt 8t., N. ¥. COOKE & CO., Selling Agts., 22 Cortlanat St., N. Y. 
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Welshach System of Incandescent Gas Lighting. 


OFFICE, DE ware BUILDING, PHILA., PA. 


The Welsbach Light is in successful operation on Artificial Gas in the following places: St. Albans, Vt.; 
Boston, Chicopee, Lowell, and Springfield, Mass.; Danbury, Hartford, New Haven, Norwich, Rockville, South 
Manchester, Waterbury, Meriden, Bridgeport, and Willimantic, Conn.; Bristol and Newport, R. 1; New York 
City ; Camden, Jersey City, New ark, and Trenton, N. J.; Phila, Pa; Washington, D. C.; Goldsboro, N. C.; New 
Orleans, La.; Pensacola, Fla; Toledo, O.; Oshkosh, Wis.; Omaha, Neb.; San Francisco, Cal.; St. Paul and Minne- 
apolis, Minn. : 

The Welsbach Light is also used very extensively with Natural Gas in the following places: Beaver County, 
Belle Vernon, Braddock, Bridgeport, Brownsville, Butler, Camp Copeland, Connellsville, Clarion County, Erie, 
Fayette City, Ford City, Kittanning, Manorville, Meadville, Millerstown, Mills Station, Mount Jewett, New Castle. 
Oil City, Pittsburgh, Saltsburg, Scottdale, Tarentum, Titusville, Uniontown, Westmoreland County, and Worthing- 
ton—all in Pennsylvania; Bellaire, East Liverpool, Findlay, Lancaster, Painesville, and Youngstown, O.; Indian- 
apolis and Muncie, Ind.; Buffalo, Jamestown, and Olean, N. Y.; Morgantown, W. Va. 


WimM. HENRY WHITE, 
No. 32 Pime Street, - - - New YorE City- 


ENGINEER AND CONTRACTOR FOR THE 


Erection and Extension of Gas, Water, and Electric Light Works. 


SOLE REPRESENTATIVE OF THE 
McILHENNY REGENERATOR FURNACE PATENTS 
Ana the Martin Water Gas Process. 


Edison Incandescent and American Arc Electric Light Plants Installed. 














Correspondence with Gas Companies contemplating extending or improving their Plants respectfully invited. 
Plans and Estimates Furnished. 


LACLEDE FIRE BRICK MANUFACTURING COMPANY, 


ST. LOUIS, MO. Jn, 


ee | —+ 4 \ 
— —— = + oe | —— 
| | 







































—<) Exclusive Agents in the United States | af 
Ane | Core System of lA 
jo 3 “it Inet Rotors. a 











ae IT 1S THE COMING BENCH 
FOR MAKING GOAL GAS. 


It will Save from 50 to 
60 per ct. in Labor. 











ESTIMATES AND PUIUANS FURNISHED BY THE 


LACLEDE FIRE BRICK MFG. CO,, ST, LOUIS, MO. 
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KIRKHAM, HULETT & CHANDLER, LIMITED. 


PATENT “STANDARD” WASH ER-SCRU BBERS 


Erected and in course of construction at present date: 











Capacity. Capacity. apacity. | Capacity. 
Cubic feet pe ’ , Cubic feet per day. Cubic feet per day. | Cubic feet per day. 
POU | DIMEN « cence cece cesses socess 3,600, 000 LONDON—Continued. | Ober Schlesian 1,500,000 
Dowlais........ ne mods Shoreditch ........ ...... 2,500,000 | Otto & Co.’s Coke Wozks .... 1,50 0,000 
a Plymouth 2, 
Allegheny, U. S. A. 
Ashton-under-Lyne. 


Animal Charcoal Co ee eos Sea South Metropolitan Co:— 
i 2 a 000 | Dunedin, N.Z 
Darlington Greenwich Pittsbur h, U. S.A 
Detroit, 750,000 =e Portland, 
Edinburgh .................-1,! Vauxhall : Pawtucket, 
= “ Quebec 
Lea Bridge Radcliffe... . 
Essen West Ham F 
Elbing | Leeds ‘ Ramsgate 
150 ; 


Falmouth g 

Richmond, U. S.A 
Roxbury, 
Runcorn Soap Co. 
Rockhampton, N. 8. W.. 
Richmond 


? 


Seek 


- 


58 





SERS 


Reichenbach 
ag Salford 
Guildford.. “ 
Gloucester. . 
Smethwick. . “ 
.2,000,000 Sydney, N. 8. W. 
ieg iecliniiie iaace (gavin iced Un 
ewe, ” See 250, 000 | Li 1,600,000 
Gluckauf eaene’ -- 200 600,000 
| Lowell, U.S. A.. .--- 1,000,000 
| Louisville « 1,500,000 | Sunderland, . 
Long Eaton 500,000 | St. Josephs, U.S.A. 
Lilie 900,000 | Spa 
“ 450,000 | Sevenoaks 
750,000 | * 
250,000 
pacne ‘ 250,000 | S Ss, U.S.A........-. 2,000,000 
tacrlict & Co 20, Mastiegs.. si dinar cea ) 330,000 ” 2,000,000 
Huddersfield. 300, Liegwits 300,000 | © nee eee 1,000,000 
nis ated wt ; Lincoln, U.S. A.......... 250,000/ Lact 1,000,000 
, U. S.A., Mutual. 750, 000 | cicmediaesadke< een Lawrence 500,000 | Silesian Coal C . one, 000 
eeesqnet 500,000 | 00, Lynn 300,000 | Sé 
Brookline, a S.A......... 500,000! Hampton Wick wpa OS j..1,500,060 | | Fae  : ovo, 000 
Sue oe 2 +e+-----. 350,000| Heckmondwicke Maidstone...................1,000,000 Sheepbridge Coal Co 40,000 
™ wreee seeceee-----+- -1,250,000| Haverfordwest Marseilles 1,500,000 | Stettin 200,000 
Bournemouth. - -1,000,000 | Halif: 50, “é 1,500,000 | 5!ngapore 
Saepenert, U.S.A. 500,000 y 500,000 | Sutton , 
Branswick ..... Se: =—=§«s i‘, NR en 00, 0 250,000 _ oy aaa - 150,000 
Beek & Co., St. Louis .. 100°0%| Heidelber 500,000 | Tipton................. 400,000 
Sarmen Rittershausen . ... 6v0,00)| Hartford, 500,000 Totte nham ai 000, 000 
Beshill ...... «------- 125,000) Ilkeston 500,000 | Toledo, U.S. / 750,000 
Brookly + U.S.A 1,000,000 | Inverness.. SS AOE “s 500,000 | Toronto 1,000,000 
--+++.1,900,000 | Ilkley ; ‘ 500,Q00 | Uxbridge. 300 000 
” Nassau - 1,000, 000 | Ilford. . be enconawaws ; 2.500,000, Valparaiso. 500,000 
Bruaner, Mond & Co.......... 400 000 | Kingston-« on- 1-Hull ee y Middteton toe ae 400,000 West Bromwich - 1,000,000 
Cheltenham 2,000,000 Kidderminste or naaeaatae | Manle by, N.S. 100,060 Willenhall... 250,000 
Cannes .............--....... 200.000! Kidsgrove 00, Minneapolis, U.S. A..... 750,000 Weston super-Mare 500,000 
Konigberg Magdeburg... -- ....-.. 300,000| Waltham -.. 150,000 
Copenhagen 200. King’s Lynn 300, Memphis, aS ee 750,000 | W orm wood Scrubs - 300,000 
Clevedon 000 | ; | Nottingham imei 1, 250,000 Williamsburg, U.S.A.... 600,000 
Columbus, U.S.A........ 500, LONDON :— | 500,000 | ---- 600,000 
Cincinnati, “ 1,500,000 | 500,000 | Wellington .. neteawk, epee NEO 
“ “©... ...-1,500,000 | The Gaslight and Coke Co. : | 2 000,000 , Warwick 300,000 
Chicago 66 angle ,U Beckton ‘ 1,500,000 |; 1 Becting, U.S.A 500,000 
66 s6 -.------1,000,000 “ SOI EI Oe ee 2,000,000 | Walker 300,000 
“ ee 1,000,000 1,250,000 | Newport, U S.A —s 000 | Westgate 100,000 
Chemnitz. .......... sereee + -1,000,000 1,250,000 | Newmarket .-.. .....--.. 150,000) Wilmington, u- S.A 500,000 
€rewe.. 1,250,000 . 1,250,000 | Newark, U.S. A.. 680,000 | Windsor, N.S. ccecccce--- 100,000 
Colonial ‘Gas Works Co 100,000 ‘ . 1,250,00 | Northfleet 200,000 | Wolverton. . ° - . 100,000 
300,000 a 2,500,000| New York, U.S.A........ 2,000,000 | Wellington, N. Z.. .-- 250,000 
Charlottenburg 600,000 ” 2,500,000 | Nice 600,000 | Whitchurch 175,000 
Dudley 750,000 | Silvertown -..........---- ..1,000,000| } 200,000 Fate, U.S.A 
PE IN: cco csceud wawtiwesxe 2,000,000 Rasen ‘a, 100,000 Wallasey .. <0Sdgubes cues cu 
500,000 és .-1,500,000 | Namur 250,000 | W 
---- 750,000 un he meee cs 5 y 
.. -1,.000,000 sé 000 
200,000 “ , y.. | Ye , 
1,500,000 e ;500,000 | -stry +. 250,000 








ss 














SOLE AGENT FOR WESTERN — 


(GEO. SHEPARD PAGE, 69 WALL STREET, NEW YORK. 
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THE UNITED 
S IMPROVEMENT CO. 


DREXEL BUILDING, PHILADELPHIA. 








OFEFKiICE RSs :- 
WILLIAM W. GIBBS, President. || EDWARD C. LEE, See’y and Treas. 
GEORGE PHILLER, Vice-President. ALEX. C. HUMPHREYS, Gen’! Supt. 


SAM’L T. BODINE, Gen’l Manager. WALTON CLARK, Ass’t Gen’l Supt. 








RANDAL MORGAN, Gen’ Counsel. H. H. EDGERTON, Chem. and Eng’r, 





DIRECTORS: 


GEORGE PHILLER, HENRY C. GIBSON, WILLIAM G. WARDEN, 
THOMAS DOLAN, WM. T. CARTER, SAML T. BODINE. 





BUILDERS, LESSEES AND PURCHASERS OF 


4*CAS WORKS« 





Orders solicited from Large Cities, Small Towns, Mills, Insthitu- 


tions, Jrom all who want more Light for Less Money. 
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NATIONAL GAS LIGHT AND FUEL COMPANY, 


No. 218 La Salle Street, Chicago. 


THE SPRINGER SYSTEM 
Fuel and Tluminating Water Gas Works. 


REFERENCES. 


People’s Gas Lt. & Coke Co..Chicago, Ill. 
Illinois Light, Heat & Power 


| Minneapolis Gas Light and 

Minneapolis, Minn. 
Chicago, Ill Bellevue, Campbell 
Elgin National Watch Co... Elgin, Il. County, Ky. 
C. R. L. & P. R. R. Shops. .Chicago, Il. i 
Decatur Gas Lt & Coke Co.. Decatur, Ill. 
Niles Gas Light Co Niles, Mich. | Los Angeles Gas Co 
Newton Illuminating Co....Newton, Kansas. | San Diego Gas Fuel & Elec- 
Wellington Light & Heat Co.. Wellington, Kansas. | San Diego, Cal. 
Chippewa Falls Gas Lt. Co..Chippewa Falls, Wis. Sioux Falls Gas Co......... Sioux Falls, Dak. 
Elkhart Gas L.t & Coke Co. . Elkhart, Ind. | Dakota Gas and Fuel Co.. .Grand Forks, Dak. 
Madison City Gas Light Co. Madison, Wis. | St. Johns Mutual Gas Co. ..St. Johns, Mich. 
South Bend Gas Light Co. .South Bend, Ind. Stillwater Gas Light Co... .Stillwater, Minn. 
Sheboygan National Gas Co.Sheboygan, Wis. | | St. Paul Gas Light Co St. Paul, Minn. 
Salina Gas Light Co i Emporia Electric and Gas 
The Rathbun Co Deseronto, Prov.Ont.| Light Co 
Jefferson City Gas Lt. Co .. Jefferson City,Mo. | Van Wert Gas Light Co.. .. 
Mankato Gas Light Co Mankato, Minn. Lansing Gas Light Co. 
Lima Gas Light Co. . . Lima, Ohio. 


Los Angeles, Cal. 


Emporia, Kas. 
Van Wert, Ohio. 
Lansing, Mich. 


San Francisco Gas Lt. Co...San Francisco, Cal. 


Shelbyville Gas Light Co...Shelbyville, Ind, 
Great Falls Gas Light Co.. Great Falls, N. H. 
Belleville Gas Co Belleville, Ontario. 
Rochester Lt. and Fuel Co. . Rochester, Minn. 
Northwestern Gas Light and 

Coke Co..... 
Lincoln Gas Light Co 
Davenport Gas Light Co ... Davenport, Iowa, 
Municipal Gas Co........../ Albany, N. Y. 
Alliance Gas Light Co...... Alliance, Ohio. 
New Gas Light Co.........Janesville, Wis. 
*Chicago Gas Light & Coke 

Seah Sack ata vena eee Chicago, II. 
*Joliet Gas Co............. Joliet, Ils. 
*Superior Light & Fuel Co.Superior, Wis. 
*Kewanee Gas Light Co...Kewanee, III. 


‘Standard Gas Light Co....New York City. 


Evanston, Il. 
Lincoln, Neb. 


* Building. 


CUARANTEED ESTIMATES of Cost of Gas Furnished on Application. 








GASHOLDER TANK CONSTRUCTION, ETC. 


Gas Companies and others about to erect Gasholders will find it profitable to consult 
W. C. Whyte, who for over 30 years has made a specialty of 








Tank Sisewation na Mason Work. 


Fifty Tanks now in operation show the sort of work done. 


No. 16 Cortlandt Street, N. Y. City. 


W.0. WHYTE, - 


Address 
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CONNELLY « CO., 


SOLE MANUFACTURERS OF THEIR PATENTED SPECIALTIES. 


Saves money, saves labor, and is the most efficient purifying agent ever offered as a 
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“IRON SPONGE.” substitute for lime. Now used in every State in the Union, and purifying daily over 
thirty-five million cubic fet. Should be used in every gas works. Its own saving will pay for it many times over. 
AUTOMATIC Has been on the market but three years, and in that time has been introduced more generally 

than any invention ever designed for use in gas works. Over two hundred of them now in 
GOVERNOR. use. Sensitive; reliable; perfectly automatic; reduces leakage; satisfies consumers, and 
gives great relief to the Manager. No gas works is complete without one of these machines. 


STEAM JET Designed particularly for small works Combines Exhaust Tube, Steam Governor 
EXHAUSTER Gas Compensator, and Bye-Pass Valves in the most compact form possible; occupies 
z 


but little space; uses very little steam; operated by ordinary workmen; saves formation 
of carbon in retorts; increases yield 10 to 15 per cent. Specially adapted for mé:ing air with oil gas. No works 
too small to use them profitably. 


Prices given on all our specialties delivered at any point in the United States. Correspondence solicited. 


CONNELLY & CO., No. 177 Broadway, New York City. 


WILBRAHAM GAS EXHAUSTER !43V'S ENGINEERING C0, 





61 Oliver St., Boston, Mass. 


CONTRACTORS FOR ERECTING 


COMPLETE STEAM OUTFITS FOR ELECTRIC 
LIGHTING STATIONS. 


Steel Boilers set. with Jarvis Pat. Boiler Setting 
Toburn COKE SCREENINCS oor Fuel. 
ARMINGTON & SIMS CO. ENGINES, 


elting direct to Dynamos, without using Shafting. 
SEND FOR CIRCULARS. 


RiFrERENCES.—Charlestown Gas & Electric Light Co., Charles 
town, Mass.: Schenectady Gas & Electric Light Co., Schenectady 
N\. Y.: Brookline Gas Co,.. Brookline. Mass. 


, © J 





Practical Electric Lighting 


By A. BROMLEY HOLMES, A.M.I.C.E. 
With 87 Ilustrations. Third Edition. Price, $1.00, 


Electric Light Primer. 


By CHARLES L. LEVEY. 





—— — = : = = \ siu.ple and comprehensive Digest of all the most importan 
facts connected with the running of the Dynamo and Electric 
Ajghts, with Precautions for Safety, etc. 


WILBRAHAM BROS., Price, 50 cemts. 
PHILADELPHIA, PA. A. M. CALLENDER & C0., 42 Pine St., N.Y. 


THE BRENNER SELF-SEALING RETORT DOOR. 


Simple, Strong, and Durable. 
CLOSES ABSOLUTELY TIGHT & IS LOCKED BY ACAM LEVER. ALL NECESSARY ADJUSTMENT FOR WEAR PROVIDED. 


BUILT BY 


SMITH & SAYRE MFG. CO,, 


No. 245 Broadway, = = ~ - New Yerk City. 











WILLIAM B. LUNDIE, Superintendent of the 42d Street Station of the Consolidated Gas 
Company, of New York, writes, under date of Jan. 4, 1889: 





‘We have 320 Bretiner Self-Sealing Lids in use at this Station, built by the Smith & Sayre 
Mfg. Co. They require very little attention, and are the best of the kind that I have seen, giving 
Brenner Self-Sealing Retort Deer,  eritire satisfaction,”’ 
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CHAPMAN VALVE MANUFACTURING 00,, LUDLOW Ln se 00 











MANUFACTURERS OF 


Valves and Gates for Gas, Ammonia, Water, Rte. 


Also, Cate Fire Hydrants With and Without Independent 
Nozzle Valve. All Work Guaranteed. 
WORKS & GEN’L OFFICE TREASURER'S OFFICE: 


Indian Orchard, Mass. 72 Kilby & 112 Milk Sts, Boston, Mess. | 








Parson’s Steam Blower, 


FOR IMPROVING BAD DRAUGHT IN BOILERS, AND FOR BURNING BREEZL |... 
OR OTHER WASTE MATERIAL. 938 to 954 River Street and 67 to 83 Vail Av., 


PARSON’S FAR BURNER. atte 


FOR UTILIZING COAL TAR AS FUEL. 


PARSON’S AIR JET TUBE CLEANER, 


FOR CLEANING BOILER TUBES. 


These devices are all first-class. They will be sent to any responsible party for trial. No sale 
unless satisfactory. Manufactured by the WATERTOWN STEAM BLOWER COMPANY. 


H. E. PARSON. Supt.. | 33 & 35 Liberty St., N.Y 


MILLS A REVERSIBLE LIME TRAY, 


OFFICE AND WORKS, 


and Oil. 


Screws. Indica- 











for Gas, Water, Steam, 


Send for Circulars. 


Check Valves, Foot Valves, Yard- 
wash and Fire Hydrants 


Hydraulic Main Dip Regulators, also 
Send for Circulars. 


48 in., outside and inside 


tor, ete., 


Vaives.—Double and Single Gate, } in. to 


AND 


== WOODWORK. lls John McLean 





Man’ facturer 


Of Every Description | 4 8 
x 4 | : > ig ah GAS 
=a = Ee - VALVES. 


208 Monroe Street, N. Y. 


NEEDED BY GAS WORKS. 


SEND FOR CIRCULAR AND PRICE LiIsT TO 


CEORCE A. MILLS, SPECIAL TRAYS FOR IRON SPONGE OR OXIDE OF IRON. 


>. 20 Eas° Earre St., Baltimore, Md. | CH H’ PECIALTY. 


Reversia.e-Stroncest-Most Durasce-Most Easicy Repainen. 




















VAN DUZEN 


CAS ENGINE The Management of Small 
MO NO ENGINEER. Gas Works. 


No Extra WATER RENT 
or INSURANCE. 


B_| INSTANTLY STARTED. BY C. J. R. HUMPHREYS. 
DURABLE, RELIABLE, 


SAFE and ECONOMICAL. a 


Send for description and prices. Frice, $1. 306-310 ELEVENTH AVENUE, NEW YORK. 
ae Van Duzen Gas Engine C0.. Orders to be sent to A. MI. CALLENDER & CO., WE ALSO MAKE THE CHEAPEST AND STRONGEST 


P—\49 E. 2nd St., CINCINNATI, 0. 42 PINE SYREET. NEw York. | REVERSIBLE BOLTED TRAYS IN THE MARKET, 
J. A. ‘MacKinnon Machine Co., Agts., 22 Warren St., N.Y. | 


THE CLERK GAS ENGINE co., 
Main Office, 1012, 1014, 1016, 1018 Filbert St., Philadelphia, Pa. 


WM. W. GOODWIN, Prest. - E. STEIN, Sec. 8. LEWIS JONES, Asst. Sec. A. J. DOTY, Supt. 











The utility and convenience of the Gas Engine being no longer an ojen question, it only remains now for 
intending purchasers to select the BEST. We claim for the CLERK GAS ENGINE that it is equal to any other 
manufactured as regards steadiness in runn mg, simplicity, and ease of keeping in repair, and that it gives the greatest 
amount of power for the least money (both in first cost and expense of running) of :ny engine made. In support of 
this claim we refer to the test of the Gas Engines made under the direction of the Aerican Institute of New York, 
in December, 1885, and heretofore published in these columns. These engines are especially adapted for continuous 
running under heavy loads, and we can refer to Engines which have run 22 hours a day (or months at a time 


Made in Sizus of 5, 10, 15, 20. and 25 Horse Power. All Engines Guaranteed for One Year. 








—_—_— 
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GAS STOVES. GAS METERS. GAS STOVES. 








THE AMERICAN METER CO., 


MANUFACTURERS OF 








We would call the attention of Gas Engineers to the 


PARKINSON THREE-PARTITION DRUM FOR STATION METERS. 


This Drum insures an increased capacity of 25 per cent., and, in connection with Lloyd’s Patent Stationary 
Shaft, the minimum of friction and consequent ease in working. 


CAS COOKING STOVES. 


The large number of our ECONOMY GAS COOKING STOVES AND RANGES in successful operation 
and the continued demand for them, warrauts us in asking our patrons to place their orders with us at as early a 
date as possible, in order to avoid delay in shipping. 


MANUFPACTORIES, 


508 to 514 West Twenty-second St, N. Y. Arch and Twenty-second St., Phila. 
Nos. 244 & 246 North Wells Street, Chicago, Ill. 





AGENCIES, 


No. 177 Elm Street, Cincinnati, Ohio. No. 222 Sutter Street, San Francisco, Cal. 
No. 810 North Second Street, St. Louis, Mo. 





CAS STOVE SHOW ROOMS, No. 242 Sixth Avenue, New York City. 





* making up all bench-work joints. This Cement is mixed ready | 
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RETORTS AND FIRE BRICK. 


J. H. CAUTIER & ean ieee FIRE BRICK MFG. CO., 


CORNER OF 


GREENE AND ESSEX STRFETS, Fire Brick, Gas Retorts, 
JERSEY CITY,N.J. | 


MANUFACTURERS OF 


Clay Gas Retorts, 
Gas House Tiles, 
Fire Bricks, Etc. Etc. 


RETORTS AND FIRE BRICK. 


MANUFACTURERS OF 


AND 


ST. LOUIS STANGARD SEWER PIPE. 


Blast Furnace and Cupola Linings, every description of Fire 
Clay Material, Fire Clay Flue Linings, Chimney Tops 
Dry Milled and Crude Fire Clays, etc. 


OFFICE AND DEPOT 
901, 903, and 905 Pine Street, 
ST. LOUIS, MO. 


 RETORTS A} AND I FIRE BRICK. 
| 


MANHATTAN. 


FIRE BRICK & ENAMELLED CLAY 
RETORT WORKS 


ADAM WEBER. 





| 
Office and Works, 15th Street and Avenue C., N. Y. 


CLAY GAS RETORTS 


AND RETORT SETTINGS 
FIRE BRICKS, TILES, ETC., 





ESTABLISHED IN 1845. 


B. KREISCHER & SONS, 


OFFICE FOOT OF HOUSTON ST., E.B., N.Y. 


Gas Retorts, 


TILES, FIRE BRICK. 


Ground Clay, Fire Brick and 
Fire Sand in Barrels, 


J. H. GAUTIER. C. E.GREGORY. C. E. GAUTIER. 


BROOKLYN 


Clay Retort & Fire Brick Works, 


(EDWARD D. WHITE & CO.) 


Manufacturers of Clay Hetorts, Fire Brick, 
Gas House and other Tile. 


VAN DYKE, ELIZABETH, RICHARDS & PARTITION STS. 
Office, SS Van Dyke St., Brooklyn, N. Y. 





AND EVERYTHING IN THE FIRE CLAY LINE. | 





—-ESTABLISHED 1864.— 
LOCKPORT STATION, PA. 


JAMES GARDNER, JR., 


Office, Rooms 19 & 20, Lewis Block, 
PITTSBURGH, PA, P. 0. Box 373. 


Successor to WiIitLIAM GARDNER ct SON. 


Fire Clay Goods for Gas Works. 


CHAS. H. SPRAGUE & SON, No. 70 EILBY STREET, BOSTON, MASS., Agents for the New England States. 











2&4 Stone ‘St, 


Clay s Reloris 


EBMIL LENZ, 


New York City. 


Enameled! Fire Brick. Blocks, aud ‘is 


MUNICH REGENERATIVE AND HALF-REGENERATIVE BENCHES. 


Portiand Cement, Fire Cement, Retort Enamel, Retort Cement, etc., etc. Correspondence Respectfully Solicited. 








Parker-Russell 
. Mining and Mfg. Go., 


§ American Central Building, 
( Broadway & Locust, St. Louis, Mo, 


GEROULD'S IMPROVED RETORT CEMENT.| 


A Cement for patching retorts, putting on mouthpieces, and 


for use. Economic and thorough in its work. Fully warranted | 
to stick. For recommendations and price list address 


C.L. GHROUVULD & CO. 
5 & 7 Skillman St., Brooklyn, N. Y. 
Western Agent, H. T. GEROULD, Mendota, Il. 


GAS vs, ELECTRIC LIGHT, 


We would invite attention to the able and exhaustive 
argument of General A. Hickenlooper, President of the 
Cincinnati Gas Light and Coke Company, contained in a 
handsome pamphlet of % pages, entitled 


City Office: 





PROPRIETORS OF THE 


OAKHILL GAS RETORT & FIRE BRICK W'KS 





the manufacture of materials for 
* EDISON’s INCANDESCENT ELECTRIC LIGHTS FOR STREET 
ILLUMINATION. REPORT OF AN ARGUMENT DELIV- 
ERED BY A. HICKENLOOPER BEFOKE THE COMMITTEE 
on LIGHT, MUNICIPAL COUNCIL, Cicy OF CINCINNATI, 
JuLyY 22, 1886.” 
This is a subject of special interest to all Gas Lighf Com 
panies. 


We have studied and perfected three important points. Our re- 
| torts are made to stand changes of temperature, the strongest 
| heats of the furnace, and the abrasion of feeding and emptying. 
eres 


100 copies . | 
80 copies 250 copies 00 | 


A sample copy will be sent by mail on receipt of 50 cts, 
A.M, CALLENDER, & CO., 42 Pine 8r., N. Y. Orry. 


We furnish and build Half-Depth or Full 
REGENERATOR FURNACES 
of different kinds and most approved styles. 


Correspondence solicited. 


GAS COMPANIES. 


THOS. SMITH, Prest. AvuGuUST LAMBLA, Vice-Prest. & Supt 


BALTIMORE 


RETORT & FIRE BRICK CO, 


MANUFACTORY AT 


LOCUST POINT, BALTIMORE, MD. 


Clay Retorts, Blocks & Tiles, 


Our immense establishment is now employed almost entirely in 


| FIRE BRICK, FIRE CLAY, 
AND FIRE CEMENT. 


Ked and Buff Ornamental Tiles and Chim- 
ney Tops. Drain and Sewer Pipe (from 
2 to 30 inches) Baker Oven Tiles 
12x12x2 and 10x10x2 


WALDO BROS., 88 WATER ST., BOSTON, MASS 
Sele Agents the New England States, 
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FRED. BREDEL, 


CONTRACTOR FOR THE COMPLETE 


(ESTABLISHED 1856.) 


nga wis ‘Frection aud Eguipmeut of Gas Works 


Clay Gas Retorts, SOLE PROPRIETOR OF THE 


BENCH SETTINGS, EBLOENNE PATENTS 


Fire Brick, Tiles, Etc. z 
FOR NORTH AMERICA. 


FLEMMING’S 


Generator GasFurnace MUGENERATIVE FURNACES. 


(900 Retorts are now fired in America by the Kloenne-Bredel System.) 








SEHLE-SHALING MOUTHPIECES. 
(Over 800 Now in Use.) 


Standard Condensers. Washer-Scrubbers. 
TAR WASHERS FOR WATER GAS PLANTS. 


(In use in the works of the Chicago Gas Lt. Co.) 


GAS HOLDERS. 


Bredel’s Automatic Gas Governor. 


Refers, by permission, to Mr. Eugene Vanderpool, Newark, N. J.; Mr 
E. G. Cowdery, Milwaukee, Wis.; and Mr. Theo. Forstall, Chicago, Ils. 


For further infomation, address 


—_.... | SRD. Joao. 


J. H. GAUTIER & CO., - Jersey City, N. J; No. 208 East Seventeenth Street, N. Y. City. 


Address as above, or D. D. FLEMMING, Jersey City,N.J. | 


CHICAGO RETORT AND FIRE BRICK COMPANY, 


ray > — ny 45th, Clark and La Salle Streets, Chicago, Il. “ttn 


Manufacturers of Standard Clay Retorts, Cas Works Tiles and Settings, Fire Bricks, Ground Fire Clay, 
Fire Mortar, Blocks for Locomotives, Cupolas, Boilers, Ovens, etc. 


The Hicks Regenerative Furnace. 


FOR LARGE OR SMALL GAS WORKS. NO ROASTING PITHOLE FOR THE STOKERS. NO EXCAVATION BELOW THE ORDINARY ASHPAN. 

This Bench is applicable everywhere as a practical adaptation of the Regenerative and Recuperative System, giving, at a moderate cost, a very hig} 
efficiency, with great saving of labor and coke. Even with an isolated bench we guarantee a production of 42,000 ft. per bench of 6’s, 14X26’ x9’, on 
30 per cent. of coke, Aot or cold, with probable production of 48,000 ft. if desired. We also construct the highly successful Two-Story Regenerative 
Benches on the plans of Mr. A. Arndt, Engineer of the Chicago Gas Light and Coke Co, Also, the Sloping Retort System of Henry Pratt, Engineer of 
the Peoples Gas Light and Coke Company, of Chicago. 

















Fire Clay Materials for Water Gas Cupolas, etc. Special Attention to Making Tiles and Blocks to Order. 


Boston main tenia - - FISKE, COLEMAN cc CO. 


1889 DIRECTORY 1889 


OF THE GAS LIGHT COMPANIES of the UNITED STATES & CANADA. 


Price, - - - - - = .g8.00. 


Orders may be sent to 


A. M. CALLENDER & CO., No. 42 Pine Street, N. Y. City. 
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GAS AND WATER PIPES. GAS AND WATER PIPES. 


ENGINEERS. 





SAM’L R. SHIPLEY, Pres. 


JAS. P. MICHELLON, Sec. 
HENRY B. CHEW, Treas 


WM. SEXTON, Supt. 


<q SOBSTER IRON 


Gast [rol das Walt an Piges Sup Vals. Fin Ayia, Gasholders. &¢. | 


Office, Rooms 61 and 63 Bullitt Building, 131 S. 4th St., Phila., Pa. 


WARREN FOUNDRY AND MACHINE Co. 


Established 1856. 

















Works at Phillipsburgh. N. J. 


New York Office, 160 Broadway. 


CAST IRON WATER AND GAS PIPE, 


FROM TWO TO FORTY-EIGHT INCHES DIAMETER. ALSO, ALL SIZES OF 


Flange Pipe for Sugar House and Mine Work. Branches, Bends, Retorts, etc., etc. 


DENNIS LONG & COMPANY,- 


@, LOUISVILLE, KY., 








Manufacture Exclusively 


CAST IRON GAS & WATER PIPE & SPECIAL CASTINGS |= 


OF ALI SIZES. 





Kine’s Treatise on Coal Cas. 


Astan ard text-book for the Engineers and Managers of Gas Works, and for all who are concerned 
or take an interest in the manufacture and distribution of Coal Gas, and in the utilization of the 
Secondary Products resulting thercform ; treating also of the Gas Engine, and of Gas Cooking and 
Heating Appliances. 


In 3 Vols. Price per Voi., $10. Sold either by Volume or in Sets. 


AM. CALLLENDER & CO., 42 Pine St., N. Y. 








P. D. WANNER, Chairman. A. H. MELLERT, Mangr. of Wk 
R. B. KINSEY, Secretary F. A. KNopP, Treasurer. 


MELLERT FOUNDRY & MACHINE CO., Ltd. 
and READING FOUNDRY CO., Ltd., 


Reading, Fa. 


Specials—Flange Pipe, Valves and Hydrants 
Lamp Posts, Retorts, etc. 


General Foundry and Machine Work. 
JOHN FOX, Selling Agent. 160 Broadway, N. Af 





THE OHIO PIPE COMPANY, 


MANUFACTURERS OF 


Cast Iron Gas & Water Pipe, 


BRANCH AND SPECIAL CASTINGS. 
Gas-House Bench Castings, Hydraulics, Lamp Posts, Flange Pipe 
and Specials, Architectural Castings, Building Cvlumns, 
Joists, Cellar Grates, Sash Weights, etc. 
GENERAL FOUNDERS AND MACHINISTS, 


Ohio. 


M. J. DRUMMON D, 


SPECIAL CASTINGS AND LAMP POSTS. 
Office, Corbin Building, 192 Broadway, N. Y. 


-EMAUS PIPE FOUNDRY. 
semen: 5: IRON COMPANY. EMAUS, PA. 


MANUFACTURERS OF 


Cas weeieam 








-|CAST IRON PIPE AND SPECIAL CASTINGS 


FOR WATER AND GAS. 


JOS. R. THOMAS, 


No. 42 Pine Street, N.Y. City. 
CONSULTING AND CONSTRUCTING 


(as Engineer and Contractor. 


PLANS, SPECIFICATIONS, AND ESTIMATES 
FURNISHED. 
Contracts taken for all Appliances 
required at a Cas Works, 
Either for New Works or Extensions to Old Plants. 








WM. MOONEY 


(Successor to WM. FARMER) 


-| No. 94 Liberty St., N Y. City. 


CONTRACTOR FOR THE ERECTION OF GAS WORKS, OR 
APPARATUS OF ANY CAPACITY. AGENT FOR 
WM. FARMER'S PATENTS. 


Plans and ete: Furnished. 








WM. GARDNER, 
Cas Engineer, 


Lewis Block, Room 20, Pittsburgh, Pa. 


Those who intend to make alterations in existing gas plants, or 
who contemplate the erection of new works, will find it to their 
interest to open correspondence with the above. Plans made 


; and estimates furnished. 








_ Sept. g, 1889. American Gas Light Zournal. 365 


BARTLETT, HAYWARD &CO. 


FOE ORES? nAd. 











triple Double, & Single-Lif PURIFIERS. 
GASHOLDERS, CONDENSERS. 
[rou Holder ‘Tanks. : Scrubbers, 
nOOF FRAMES. BF BENOH CASTINGS 
Cirders. ou stonace Tans. 
BHAMS. . Boitess. 





The Wilkinson | Water Gas ieee 


THIRTY-CANDLE, NON-CONDENSABLE, FIXED GAS. THE MOST SUCCESSFUL GAS PROCESS IN OPERATION. 


Munich Regenerative Furnace, System Drs. Schilling & Bunte. 


EAZESL.TON BOILERS. | 
_Gas Works “Designed. and Constructed. 


Pascal Iron Works, «zs*° Delaware Iron Works. 


MORRIS, TASKER & CO, 


9 tedhchd tae. 
OFFICE, 224 SOUTH THIRD STREET, - - PHILADELPHIA, PA. 


CONTRACTORS, BUILDERS, AND MANUFACTURERS OF 


Gas, water Ss — works 


Bench Castings. 











Iron Roofs. 


Condensers. Street Stops, 
Scrubbers. Valves, eté.? 
Purifiers. Stand-Pipes. 


Hyd. Carriages. Water & Oil 





Tanks, all Sizes. 


Single, Double, ond. Triple-Lift Cas Holders. 


SELF-SEALING RETORT LIDS. STAMPED STEEL RETORT LIDS. 
Locomotive Water Columns, Filters, etc. Boiler Tubes, Wrought Iron Pipe & Fittings. 


Iron Floors, 


Plans, Specifications and Estimates for all kinds of Machinery furnished on application, 
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GAS WORKS APPARATUS AND CONS’ rRUC TION, } 





GAS WORKS APPARATUS AND CONSTRUCTION. 


MILLVILLE, N. J. 
: ag im CHESTNUT ST, 
wonts:} a" « R. D. WooD & GO.., OFFICES: PHILADELPHIA 
GAST-IRON PIPE 13 to 72 laches ia Diameter. 


Water Machinery and Gas Apparatus. HEAVY CASTINGS. 


HOLDERS, PURIFIERS, FLOORS AND ROOFS, 
LAMP POSTS, CONDENSERS, FLANGED PIPE, 
VALVES, BENCH WORK, FIRE HYDRANTS, 
METER CASES. 
; Ss Estimates and Specifications for 
aa NEW WORKS or EXTENSIONS « 
or ALTERATIONS of OLD ONES. 3 














HENRY PRATT c& co., 
BUILDERS OF THE Office and Works 


womece” PRATT & RYAN WATER GAS GENERATORS, | 3:33 


nished for 
Rew Works or Arranged to Use Either Crude Oil or Naphtha. § 
0. Halsted St. 


averacion of | GODOOLSERS, SorOMDERS, Purifiers, and all Apparatus for Coal or Water Gas. | cuieaso. iu. 


Old Work 
poe a IRON ROOFS, BOILERS, TANKS, ETC. 
Orders and Correspondence pitcsted. 


KERR MURRAY MANUFACTURING CO, 


ENGINEERS AND CONTRACTORS FOR THE CONSTRUCTION OF 


GAS WORKS APPARATUS. 


Iron Roofs, Gutters, Retort House Floors, Bench Castings, Regenerator 
Furnace Castings, Rotary and Steam Jet Exhausters, Annular and 
Multitubular Condensers, Coil Pipe Condensers, Hot Tar 
Scrubbers, Tower & Rotary Washers, Purifiers, Center 
Seals, Patent Four-Way Valve Combination. 

Hydraulic Lifts for Purifier Covers, Ash and Southern Pine Reversible Trays, Meter 
Bye-Passes, Hub and Flange Stop Valves, Lamp Posts, Wrought Iron Oil and 
Water Tanks, Coal Charging Wagons, Coke Dumping Barrows, Retort House 


Tools, Steam Engines and Boilers, Combination Pressure Gauges. 


Single-Lift and Telescopic Gasholders. 


STREET MAIN SPECIALS. 
Plang, Specifications and Estimates for New or Rebuilding of Old Works furnished on application. Address all communications to 


KERR MURRAY MANUFACTURING COMPANY, - FORT WAYNE, IND. 


A. D. CRESSLBR, General Manager. 
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GAS WORKS APPARATUS AND CONSTRUCTION. 





GAS WORKS APPARATUS AND CONSTRUCTION. 





JAMES R, FLOYD & SONS, 


(SUCCES80R8 TO HERRING & FLOYD) 


Oregon Iron Works, 
W. 20th & 2lst. Sts., bet. 10th & llth Avs., 
NEW YORK CITY. 


Engineers and Contractors 


FOR THE 


CONSTRUCTION OF 
GAS WORKS. 


MANUFACTURERS OF 


All Kinds of Castings and 
General Ironwork 


FOR 


GAS APPARATUS. 


Bench Castings, Regenerative and Half 
Regenerative Furnace Castings. 


Condensers, Scrubbers, Purifiers, 
Street Drips and Connections, 


Valves, 
Hydraulic Hoisting Purifier Carriage, 
Self-Sealing Retort Lids, Improved 
Valve Stand and Indicator, 
Seller’s Cement. 


Plans, Specifications, and Estimates furnished for Construction 


of New or Alteration of Old Works. 


Bouton Foundry Co, 


FOUNDERS AND MACHINISTS, 


CHICAGO, ILL. 


Gas Works Apparatus, 


PURIFIERS, CONDENSERS, 
Bench Work! 


SPECIALS, LAMP POSTS, 
SCRUBBERS 
Iron Roofs and Floors. 


Plans and Estimates furnished for new works or extensions of 
old works. 





3 


bd 


CONTINENTAL IRON WORKS. 


THOS. F. ROWLAND, Prest. WARREN E. HILL and Cuas. H. CORBETT, V-Prests. THOS. F. ROWLAND, JR.. Sec. & Tr 


P. 0. Station G., BROOKLYN, N. ¥. 


ENGINEERS AND MANUFACTURERS OF 


Cas Etolders 


CONDENSERS, SCRUBBERS, VALVES, 


PURIFIERS, SELF-SEALING RETORT LIDS 
Hydraulic Mains, 


And all other articles connected with the man- 
ufacture and distribution of Gas. 














H. RANSHAW, Prest. & Mangr. WM. STACEY, Vice-Prest T. H. Brrcu, Asst. Mangr. R. J. TARVIN, Sec. & Treas. 





STACcHyY MEG. CO., 


MANUFACTURERS OF 


Single and Telescopic Gasholders, 


IRON ROOFS, BRIDGES, LAMP POSTS, 
Water and Oil Tanks, Coal Elevator Cars, 
COKE CRUSHERS, BENCH CASTINGS, 


| And all kinds of Wrought and Cast Iron Work used in the erection of Coal and Oil Gas Works 
Rolling Mill Machinery and Heavy Castings a Specialty. 


Wrought Iron Works: 
16, 18, 20, 22, 24 & 26 Ramsey Street: 


Foundry: 
| 83, 35, 37 & 39 Mill Street. 


Cincinnati, Ohio. 


j as 


12. DEILY & FOWLER, 


Laurel Iron Works. 
Address, No. 39 Laurel Street, Philadelphia, Pa. 


GASHOLDERS, 


Single and Telescopic. 


EXolders Built 1884 to isss, Inclusive: 
Long Island City, N.Y. Port Chester, N. Y. Malden, Mass. West Chester, Pa. (2d 




















| Newport, R. I. 


Portland, Oregon. Macon, Ga. New Rochelle, N. Y. Paducah, Ky. Lancaster, Pa. (3d) 
Allegheny, Pa. (2d.) York, Pa. Salem, N. J (3d) Norwich, Coon. Tac ‘ny, Pa. (two) 
on Ga. Chester, Pa. Omaha, Neb. (2d) Seattle, W. T. Mount Vernon, N. Y. 

Y.City (Central Gas Co)Hazleton, Pa. (2d.) Lynn, Mass. (2d) San Diego, Cal. Binghamton, N. Y. 
pte ha Va. (2d.) Stafea Island, N. , Little Rock, Ark. Northern Gas Lt. Co, of Convord, N. H. 
— R. I. Saugerties, N Irvington, N. Y. New York. N. Y. Dover, Del. (2d) 

» ¥ Clinton, Mass. (Lao. Mills)South Boston, Mass. Westerly, R. I. Calais, Me. 
Atlantic city. N. J. Chattanooga, Tenn. Rye, N. (2) Willimantic, _ New London, Conn. (2d) 
Ga. Galveston, Texas. (3d.) Woodstock, Ont. Montclair, N. West Chester, N. Y. 


Malden, Maas. Attleboro, tha 
Staten Island, N. Y. (2d) Santa Cruz, Cal. 
Woodstock, Ont. Erie, Pa. 2d) 


Waitham, Mass. (2) 
Mahanoy City, Pa. 
New Castle, Pa. 


Bay Shure, L. I. 
Washington, D. C. 


Omaha, Neb. 
Fort Plain, N. Y. 
Brunswick, Ga. 








‘SMITH & SAYRE MFG. COMPANY, 


245 Broadway, N. Y. 


Machinery & Anparatas for Gas Works 


Drawings, Plans, and Estimates Furnished tor the Improvement, Exten- 
sion, or Alteration of Gas Works, or for the 
Construction of New Works. 


G. PORTER, Prest. 


Mackenzie’s Patent Rotary and Steam Jet Gas Exhausters, Governors, Compensators, 
Condensers, Washers, Scrubbers, Isbell’s Patent Automatic Street Pressure Governor, 
Gas and Water Valves, Hydraulic Main Dip Regulator, Bench Castings, ete. 





CHAS. W. ISBELL, Sec’y. 





Purifying 


Boxes and “Standard” Scrubbers, JIsbell’s Patent] Self-Sealing Retort Doors, 
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GAS COALS. CANNEL COALS, GAS ENRICHERS. 


davis PERKINS. PEL RESIN $s AX CO., F, SEAVERNS. 
228 & 229 Produce H=xchange, New Yor kK. 


Cable Address, ‘‘PERKINS, NEW YORK.”’ Post Office Box 3695, New York. 
CENERAL SALES ACENTS FOR 


The Youghiogheny River Coal Company’s 


OCEAN MINE YOUGHIOGHENY GAS COAL. 


EIONW. W. LL. SCOTT, Prest. M. HH. TAYLOR, Vice-Prest. 





This Colliery is located at SCOTT HAVEN, PA., in the center of the Youghiogheny Gas Coal District, and produces 
the ONLY RELIABLE YOUGHIOGHENY COAL for gas purposes, (See Map on p. 87 of this Journar, Feb. 16, °85.) 


FPrOoOInNTsS OF SHIPMENT, 


Locust Point, BALTIMORE. Pier No. 62, PHILADELPHIA. 


Also, SOLE ACENTS for the 


BRECKENRIDGE CANNEL, 


OF BEN TUCHY. 


Within the past two years we have delivered this Cannel to over ONE HUNDRED COMPANIES IN THIRTY- 
THREE DIFFERENT STATES, and it is now in use in some of the large Gas Works 


On the Continent and in South America, 


where it successfully competes with the Australian Shale. It is the ONLY AMERICAN GAS CANNEL of sufficient) 
high grade to warrant EXPORTATION TO EUROPE AND SOUTH AMERICA, and it is the only economical substi. 
tute for OLL OR NAPHTHA. ONE GROSS TON will produce 


ees eee ore ee \ 750,000 Candle Feet of Gas, and 26 Bushels 
or 12,500 60 -equal to < 


Cae 6 te eee oe | of merchantable Coke weighing 900 Pounds 


This is the ONLY GAS CANNEL that will produce a REALLY MERCHANTABLE COKE. = I[t can be delivered 
in parcels of one carload or more to any point in the United States or Canada. Cargo shipments of any size 
required can be made from NEW YORK, PHILADELPHIA, BALTIMORE, or NEWPORT NEWS. Samples wil! 
be sent and particulars of price, etc., forwarded upon application to above address. 





JAMES & WILLIAM WOOD, The Standard Oil Company, 


REFINERS OF 


Gas and Cannel Goal Gontractors, NAPTHA AND GASOLINES. 


N-. 40 St. Enoch Sq., Glasgow. No. 2 Talbot Court, London. | ALSO MANUFACTURERS OF 


Propeistess of the SAMMWILLE COGLERERD (which produce the |“ “P°"R Grate of Naptha for 


lebrated BOGHEAD CANNEL), Shields, Shieldmuir, Drumpell 1 won Prone: qari 
celebrated B' D CL ), Shields, Shieldmuir, Drumpeller, anc | FOR ENRICHING COAL CAS. 
other Collieries. This Firm offer | 

| 


Correspondence solicited. 





ST AND ABD C ANNELS, 2 49 Euclid Avenue, Cleveland, Ohio. 


Unequaled as Gas Enrichers. | To Gas Companies. 
Also, WEST FAIRMONT CAS COAL, of W.Va rinse i stated pressure, sent tee mn mens 


‘ o . ° a ae Also, SERVICE CLEANERS, DRIP PUMPS, and STREET 
Analyses, prices, and all furtber information furnished on application to eackt Haaaes Kitesime 


Agency for U.S., Room 93, Nos, 2 & 4 Stone St., N.Y, City. | oO. A. GEFRORDR, 


445 N. Stk Street, Philay Pa 
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COKE CRUSHERS, 





GAS COALS. 


GAS COALS. 





Newburgh Orval Coal and Coke Go, 


MINERS AND SHIPPERS OF 


STEAM, SMITHING, AND GAS COALS, 
Foundry and Crushed Coke. 
Home Office, 33 $. Gay Street, Baltimore, Ma. 


CHAS. MACKALL, Cen. Mangr. 
CHAS. W. HAYS, Agent, No. 1 Broadway, N. Y. 


Shipping Wharves, Locust Point, Baltimore. 


The Despard Gas Coal C0., 


MINERS AND SHIPPERS OF 


DESPARD GAS COAL, 





AND MANUFACTURERS OF 


COKE. 


MINES, Clarksburg, Harrison Co., W. Va. 
WHARVES, Locust Point, Baltimore, Md. 
OFFICE, 225 E. German St., ‘“ e 


ROUSSEL & HICKS, 4 ,p:,75, } BANGS & HORTON, 
71 Broadway, N. ¥. sou tenes 60 Congress 8t., Boston. 








tla distal Coke Crasher 


SIMPLE, STRONG, AND DURABLE. 
C. M. Keller, sec. & supt. Gas Lt.& Coke Co. Columbus, Ind. 
Correspondence Solicited. 


King’s Treatise on Coal Gas, 


The most complete work on Coal Gas ever published. 





Three Vois. 


BOOKS. 


DISTILLATION OF COAL TAR AND 
AMMONIACAL LIQUOR. 
Price $12.50. 


Bound, $30. 








By Groree Lunae. 


A TREATISE ON THE COMPARATIVE 
COMMERCIAL VALUES OF GAS 
COALS AND CANNELS. 
8vo., Cloth. Price $8. 


By Davin A, GraHaM. 


Orders for these books may be sent to this office. 
A. M. CALLENDER & CW., 
42 Pink 8t., N Y. Orry 








THE 
PENN GAS COAL co. 


OFFER THEIR 


Coal, Carefully Screened & Prepared for Gas Purposes. 


Their Property is located in the Youghiogheny Coal Basin, near Irwin and Penn Stations on the 
Pennsylvania Railroad, and on the Youghiogheny River. 
Principal Office: 


209 SOUTH THIRD STREET, PHILA., PA. 


Points ofr Shipment: 


Pennsylvania Railroad Piers; Greenwich Wharves, Delaware 
River, Pier No. 1 (Lower Side), South Amboy, N. J. ~ 


Chesapeake & Ohio Railway Coal Agency, 


FOR THE SALE OF THE 


Superior Kanawha Gas Coals, Cannelton Cannel, 


Also, SPLINT AND STEAM COALS, 
From the Kanawha and New River Regions, on the line of the Chesapeake & Ohio R’way. 


C. B. ORCUTT, General Agent, - - No. | Broadway (Room 217) New York City. 


FRANCIS H. JACKSON, Prest. EDMUND H. MCCULLOUGH, V.-Prest. CHAS. FP. GODSHALL, Treas. H.C. AD. AMS, Sec. 


THE WESTMORELAND COAL CO. 


Chartered 1854. 


Mines situated on the Pennsylvania and the Baltimore 
and Ohio Railroads, in Westmoreland County, Penn. 




















POINTS OF SHIPMENT: 


PHILADELPHIA, BALTIMORE, SOUTH AMBOY, N. J., 
WATKINS | (SENECA LAKE), N. Y. 


Since the commencement of operations by this Company its well-known 
Coal has been largely used by the Gas Companies of New England and the 
Middle States, and its character is established as having no superior in gas: 
giving qualities, and in freedom from sulphur and other impurities. 


Principal Office, 224 South 3d St., Phila., Pa. 


The American Gas Engineer 
and Superintendent's Handbook. 


By WILLIAM MOONrzEY.. 


Consisting of Rules, Reference Tables, and Original Matter 
Pertaining to the Manufacture, Manipulation, and 
Distribution of Illuminating Gas. 














350 Pages, Full Cilt Morroco. Price, by Mail, $3.00. 


A. M. CALLENDER & CO., 42 Pine St., N. Y. 
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INTERNATIONAL-- 1 widivkdenagentiaenes, 


The U. S. Centennial Commiission 


HAVE DECREED AN AWARD TO 


HARRIS, GRIFFIN & Co., 
Twelfth and Brown Streets Philadelphia Pa. No. 52 Dey Street, N.Y. City, and No. 75 North Clinton Street, Chicago, Ill 


FOR THE FOLLOWING REASONS : 


The Exhibit consists of a Series of METERS from the Largest Size Station Meters for the use of the MANUFAOTURE OF GAS, to those for the use of 
the ORDINARY CONSUMER. The Instroments are WELL MADE, RELIABLE as to INDICATION, apd embody a number of sundry improvements which, 
with the general character of the Exhibit, entitle the whole to commendation, 


Atteat—J. L. CAMPBELL, Signed—A. T. GOSHORN, J. R HAWLEY, 
Secretary, pro-tem. Director General President 


IN ATELAWN TET TUFTS, 


No. 153 Franklin Street, Boston, Mass., 


MANUFACTURER OF 


DRY GAS METERS. 
Station Meters of any Capacity. 


Test and Experimental Meters, Pressure Registers, Pressure Gauges, 
Pressure and Vacuum Gauges. 


oii. ear™ experience and te METER PROVERS, PHOTOMETERS, STREET LANTERNS, ETC., ETC. 


iMauveroinpompy. Patent Cluster Lanterns for Street Illumination. 

















74282", JOHN HILLEN’S BROOKLYN GAS METER WORKS, 33" 


MANUFACTURER OF 


IMPROVED GAS METERS 


REPAIRING OF METERS (of all makers) a specialty. All defective pte Sy are replaced without extra 


charge. A guarantee is given with all work sent from this shop. rite for Price List. 


SCIEN TIEIC BOOKS. 











We are prepared to furnish to Gas Managers, and others interested in the topics treated of, the following 
books, at prices named : 


KING'S TREATISE ON THE MANUFACTURE OF COAL| GAS WORKS—THEIR ARRANGEMENT, CONSTRUCTION, | DISTLLATION OF COAL TAR AND AMMONIACAL LIQUOR, 
GAS. Three vols.; $10 per vol. PLANT, AND MACHINERY. $8. by Gro. LUNGE. New Edition. $12.50. 


GAS MANUFACTURE, by WitiaM RicHarps. 4to., with COAL; ITS HISTORY AND USE. by Pror. THorPs. $3.50. A TREATISE ON THE COMPARATIVE COMMERCIAL VAL- 
numerous Engravings and Plates, in Cloth binding. ‘$12. THE GAS WORKS OF LONDON, by CoLBurRN. 60 cents. + m9 ) a COALS AND CANNELS, by D. A. GRAHAM 
TECHNICAL GAS ANALYSIS. $2.90. THE GAS FITTER’S GUIDE, Showing the Principles and Prac- GAS COMPANIES DIRECTORY. $3. 
GAS CONSUMER'S GUIDE. $1. —— Lighting with Coal Gas, by JOHN ELDREDGE. 40 Gas VERSUS ELECTRIC LIGHT. 50 cents. 
: THR AMERICAN GAS ENGINEER AND SUPERINTEND- 
4 GUIDE 10 GAS LIGHTING. Cem. GAS WORKS, AND MANUFACTURING COAL GAS, HUGHES. NT’S HANDBOOK, by WM. Mooney. $3. 
GAs ome ye AND GAS METER TESTING, by F. W. $2.20 nak ENGINE INDICATOR DIAGRAM, by W. E. AYRTON. 
Mantisy. 9. THE MANAGEMENT OF SMALL GAS WORKS, by C. J. R. Paper. 20 cents. 
GAS CONSUMER'S HANDBOOK, by WILLIAM RICHARDS, C.E.; HUMPHREYS. $1. ILLUMINATING AND HEATING GAS, by W. BuRNS. $1.5). 
18mo., Sewed. 20 cents. MANUAL FOR GAS ENGINEERING STUDENTS, by D. LEE, TESTING PIPES AND PIPE JOINTS, by M. M. PATERSON. 
A PRACTICAL TREATISE ON GAS AND VENTILATION 40 cents. 89 cents. 
with Pane ens, Heating, and Cooking HOW TO MANAGE GAS, by F. WiLmins. Paper. 20 cents. DESIGNING WROUGHT AND CAST IRON WORK, by H 
Gas, by E. E. PERKINS. $1.25. THE DOMESTIC USES OF COAL GAS, AS APPLIED TO ADAMS. Paper. Three parts, 60 cents each. 
PRACTICAL TREATISE ON HEAT, by THOMAS Box. Sec- LIGHTING, by W. Suae. $1.40. NOTES IN MECHANICAL ENGINEERING, by H. Apams. $1 
ond edition. $5. DIGEST OF GAS LAW. $5. STRAINS IN IRONWORK, by H. ADAMs. With plates, $1.75 


The above will be forwarded by express, upon receipt of price. If sent by mail, postage must be added to 
above prices. We take especial pains in securing and forwarding any other Works that may be desired, upon 
receipt of order. All remittances should be made by check, draft, or post office money order. 


A. M. CALLENDER & CO., 42 Pine Street, New York. 
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GEO. J. McGOURKEY, Pres. WM. H. MoFADDEN, Vice-Pres. (Phila. ). WM. N. MILSTED, Gen. Supt. & Treas. (New York). WM. H. DOWN Sec 


AMERICAN METER COMPANY, 


WET AND DRY GAS METERS. PRESSURE REGISTERS. METER PROVERBS, 
STATION METERS. PRESSURE & VACUUM REGISTERS. PORTABLE TEST METERS. 
EXHAUSTER GOVERNORS. PRESSURE & VACUUM GAUGES. EXPERIMENTAL METERS. 
DRY CENTRE VALVES. CRESSON GAS REGULATORS. AMMONIA TEST METERS. 
GOVERNORS FOR GAS WORKS. MARSLAND WATER METERS. BAR AND JET PHOTOMETERS. 
Manufactorices: GAS STOV ES, | Agencies: 
512 W. 22d St., N. Y.} 8UGa’s “STANDARD” ARGAND BURNERS, | 077 tule n. wells Street © 


244 & 246 N. Wells Street, Chicage. 
810 North Secord Street, St. Louis. 
222 Sutter St., San Francisce, 


= SUGQ’S ILLUMINATING POWER METER, 
Arch & 22d Sts., Phila. Wet Meters, with Lizar’s “Invariable Measuring”? Drum, 











EELME & MeciLHENN y:Y, 
(Established 1848.) 


CAS METER MANUFACTURERS, 


Nos. 1339 to 1349 Cherry Street, Philadelphia, Pa., 
WET AND DRY GAS METERS, STATION METERS, EXPERIMENTAL METERS, METER PROVERS, 
Center Seals, Pressure Registers, Governors, Indicators, Photometers, ani all other kinds of Apparatus for use in Gas Works. 


FOULIS’ PATENT STATION AND DISTRICT GOVERNORS. 
REPAIRING DEPARTMENT.—We employ a special force of skilled workmen repairing meters of all makers. 











WM. WALLACE GOODWIN, Prest. and Treas. WM. H. MERRICE, V.-Prest. 8. L. JONES, Sec. 8S. V. MERRICK, Supt. 


THE GOODWIN GAS STOVE AND METER COMPANY, 


Successors to W. W. GOODWIN & CO. 


1012, 1014 and 1016 Filbert St., Phila., Pa. 142 Chambers St., New York, 
76 Dearborn St., Chicago, Iil. 


WALDO BROS., Agents, 88 Water St., Boston. 


MANUFACTURERS OF THE ‘“‘SUN DIAL” GAS STOVES, FOR COOKING AND HEATING PURPOSES, 


Dry and Wet GAS METERS, Station Meters (Square, Oylindrica. rin Staves) Glazed Meters, King’s and Sugg’s Experimental Meters, 
Lamp Post Meters, Etc., Etc., Meter Provers (sizes 2, 5 and 10 feet), Pressure Gu of all kinds, Pressure Registers, Pressure and Vacuum Re 
gisters, Pressure Indicators (sizes 4 inch, 6 inch and 9 inch), King’s Pressure and Vacuum Gauges, Dry and Wet Centre Seals, Dry and Wet Gov 
ernors, Exhauster Governors, Photometers of all descriptions. Letheby’s Sulphur and Ammonia Test Apparatus complete—also 

Testing and Chemical Apparatus of all kinds, and of the most perfect description, for all purposes relating to Gas. 


ROODWIN’'S IMPROVED LOWE'S JET PHOTOMETER. 


Agents for Brav’s Patent Gas Burners and Lanterns. 


Special attention to repairs of Meters, and all apparatus connected with the business. G Se RDS, Mang’r. New Yort 
All work guaranteed first class in every particular, and orders filled promptly, = = © a 





D. MCDONALD & CO., 
GAS METER MANUFACTURERS. 


(Hstablished 1854.) 
51 Lancaster St., Albany,N. Y. 34& 36 West Monroe St., Chicago, IIL. 
STATION METERS, EXPERIMENTAL METERS, METER PROVERS, PRESSURE & VACUUM REGISTERS, PRESSURE GAUGES, ETO. 
Also STAR GAS STOVBES, RANGBES, and HEATING STOV SEs. 


We use only the very best materials, and employ the most skilled labor, and by our long experience (32 years) and personal supervision of every detail, we 
feel justified in assuring the public that our goods will give perfect satisfaction. Every Meter emanating from oar establishment will bear the State Inspector’s 
Banger, and will be fully warranted by us. Our Annual and Calendar will be sent to Gas Companies upon application, 
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GAS ENGINES. 


Gas into Eleetrieity 


an i ——E———————— 


OTTO GAS ENGINES. 


Gas Companies are given by the Otto Gas Engine superior means 
for Production of Power and Electric Light. 





In Theory the Otto Gas Engine realizes 18 per cent. actual work out of number of heat units in fuel 
consumed, while the ordinary steam plants reach but 12 per eent. Im Practice a comparison of cost in dollars 


and cents between gas and steam power stands as follows (the figures >clow being taken from actual experience) : 


50-H.P. STEAM ENCINE AND BOILER, Running a Plant of 50-H.P. OTTO CAS ENCINE, Running a Plant of Fifty 2000 
Fifty 2000-C.P. Arc Lamps !2 Hours. c.P. Arc Lamps {2 Hours. 


4,500 Ibs, Indiana nut,and slack, at $1.30 per ton 9,200 cu. ft. gas, at 42 cts. per M. (for cost of gas see items below).. $3 86 
Engineer, one night, at $50 per month Engineer not needed; engine is in care of Electrician or Supt 

Trimmer, one day, at $40 per month Trimmer, one day, at $40 per month 

Superintendent or Electrician, one day, at $50 per month Superintendent or electrician, one day, at $50 per month 

Waste, ete., one day, at $20 per year 05 Waste, etc., one day, at $20 per year 

Water rent, one day, at $40 per year 11 Water rent dispensed with (cooling water used over and over) 

Wheeling coal and removing ashes, at $4 per week 58 Handling of coal included in cost cf gas 

100 pairs carbons, at $18.50 per 1000 85 100 pairs carbons, at $18.50 per 1,000 .... 

Ou.1e pint cylinder o.], at 60 cents per gallon 07 One pint cylinder oil, at 60 cents per gallon 

One quart engine and dynamo oil, at 50 cents per gallon 13 One quart engine and dynamo oil, at 50 cents per gallon 


$10 38 


Expenses of depreciation, repairs, and interest omitted, being considered the same in both cases—though depreciation and repairs are much higher 
with steam on account of boiler and its appurtenances. Cost of gas in the holder we estimate for most of the Middle and Western States as follows: 
Coal, 30 cts.; labor, 20 ets.; purification, 2 cts.; total, 52 cts. ‘Less coke, 7 cts., and tar, 3 cts.; leaving net cost of gas 42 cts. The items of Superinten- 
dence and repairs, being paid for by the gas sold to consumers, need nct be cLarged on extra output for gas engine consumption. Where the cost of gas 
is higher than here figured, coal for steam use will be found proportionally higher, and final figures of comparison show same amount of saving. 


Excess in Cost of Steam over Gas Power is thus $1.43, or nearly 16 per cent. 


Coal for getting up steam and banking fires is not included in above figures, and should be added, thus increasing rate of economy of gas power 
beyond that shown by our figures. 


Where Gas Companies adopt Gas Power for Electric Plants, Water Works, Sewerage, etc., they not only 
choose the most economical power for their use, but secure to themselves the numerous advantages of increased 
production, without increase of expense, and benefit thereby their entire manufacture. They induce consumers, by 
their example, to abandon Steam for Gas Power, and, by establishing special rates, make 


Gas Power the Leading Power ofr To-Day, 


AND SOLVE AT ONCE THE QUESTION OF FUEL GAS. 


“Otto Gas Engine Works,” 


SCHLEICHER, SCHUM™M & CO., 
151 Monroe St. (Kent Building), Chicago. 33d and Walnut Sts., Phila. 


NEW YORK AGENCY, 18 VESEY STREET. 





